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(54)Title: NOVEL PROTEIN AND MONOCLONAL ANTIBODY SPECIFIC THERETO 



(57) Abstract 

A novel protein which is useful as diagnostic means for the studies relating to the diagnosis and treatment of cancer (detection of 
cancer cells, estimation of the malignity, etc.) and in other medicinal and physiological purposes; a gene encoding the same; and an 
antibody, in particular, a monoclonal antibody specific to the protein. MT-MMP-3, which is a latent MMP-2 activator having the ability to 
activate latent MMP-2 which is under expression specifically on the surface layer of a human cancer cell and falling within the category of 
MMP but being different from MT-MMP-1; a DNA containing the base sequence encoding the same; host cells transformed by the DNA; a 
process for producing a matrix metal) oprotease protein by using the host cells; a monoclonal antibody binding specifically to the matrix 
metal loprotease protein; and use of the protein and antibody. 
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CftSTKMMPiLTPflKS^y^-tf CMMP- 1) .72k 
Da ifyf-i—tf (I Vl37yt-t'^l,^[^7ft-ifA(!:t3 
:MMP~2) , 9 2kDa -tf 5 f-^--tf ( I VIj 5 y ^--tf 
*5W;M?7 ir'Bifcl^ : MMP- 9) . X hoA^-f 

1 CMMP-3) , vh>j7^-» (MMP-7) . ^837^- 
■fc? (MMP - 8) , XhoA7^f'»-2 (MMP- 10), X^dA 
^>-3 (MMP- 1 1) tiT^S (C r i t. Rev. 

Oral. Biol. Med. , 4:197 — 250, 1 9 9 3 ) 0 : 
tibOMMPii^r ^ 'J-^MLs it^O-^^iiUE^fS^-^ti 
tl^o CttiOMMPOcDNA^-^^tifeStlSTS 

5-5 0 7; -/Kcfc^^S^ayxcJr^tV^hV-f ^ C 
vsja^fli >T >^&«dcStlTC^ 0 MMP 
- 7 lc*;^rtt'\^^>'>»jfiiB*« NV >f >iifc^ 0 MMP - 2 t 
MMP - 9T*te. C0ii;-lf7f >66 >*£X/e^S 0 

*£fcSSJt<h1"S I VS^^"*-*? (MMP-2<hMMP-9) Wt. 
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mm^om^mm^tlX^tz (Cell., 64:327-336, 
1 9 9 1) o MMP©gtt*aiHli5(i. '>tt< it^l/^k B»S 
tt£^ $ 1 1 if t>ffittM»*-©JS*^©ia:Bx MM P 

(t imp) izji^^mm£^t\,^fz&Kr^t>nx\,^t%A.i 

ntl^ (Trends Genet., 6:121 — 125, 199 
0) o ^TOMMP{^fittn£»ftStLT»85S*l5*<, In v i 
t r o<D$m?te, MMP- K MMP - 9 OgttftfcL ^7X; > N 

J&<^3ftT*5?K £t>(^ MMP- 9©ffittft*<gttIMMP- 3 ©ft 

ffltcio-rfcsiSitgcacnscii^iJs^tLTi^ (J. Bioi. c 

hem., 267:3581-3584, 1992) G L^L&£<£, 
MMP - 2*<±iE©yox7-^CDtURfflffi*»^tt^fca6. MMP — 
2<OiSttftli cnbCctoT^^ b^Ci^^bntlM. (Cur 
r. Opin. Cell Biol., 5:891—897, 1993) G 

Cft^OMMPi*. ^-fLfc^»/c{t^^^^nr^^iR 

S£$ttTl*SC<fcfc«£$ttTl>£ (Breast Cancer 
Res. Treat., 24:209-218, 1993. Curr. 
Opin. Cell Biol., 5:891-897, 1993) Q 

*t feMM p - 2 9 ct * 

1^6 (Cl in. Exp. Metastasis, 1 1 : 183-18 
9, 1 9 9 3 ) o MMP-9m SttS!*<*tliSns«*ttitt^o 4 
/;> a*fflja©affl©5fei« (invadopodia) T^^IMM P - 
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2^St5Ci^I n v i t r o©HS&*e*£*U 
*5ij-saStt*<^lft**lT^5 (Cancer Res., 53:31 
59 — 3164, 1993. Breast Cancer Res. 
Treat., 53:3159-3164, 1994) D 
5 :©i<£«*^6x MMP-2©ffitt^b»flt*<ttS$tlT#fcK M 

i8©««CMMP- K MMP- 9 £0S4t-ft*< h »iy'»tti'©-fe'J >:/ 
of7- tfTRSSftSCDfcSJU MMP - 2®mmmffitt^MT& 

1 0 8 0 fflHS*:3 U >A^12-o-tetrade 

10 canoylphorbol 13-acetate (TPA) TfcH 

n&<z>ffljts-c(i. mmp- 2®gtt<bHWBi3»$nri^i*^&tt 

5 (J. Natl. Cancer Inst. 85:1758 — 176 
4, 1993. Clin. Exp. Metastasis. , 11:1 
15 83-189. 1993) 0 COMM P - 2 ©ffittft^fflfiRIi^lwJ; 
*)SS»;*ftSCi. h3(K>T I MPiCfcoTStt^aiSO^tLS 

C <fc^&. ffittfkB^MtttlS^fflOMMP© 1 3 ft 

(J. Biol. Chem. , 268:14033-14039, 1 
9 9 3 ) o 

20 ifwm^u fti-ae^x^w^ftjcjiftffs^MMpae?©^ 

MMP- 2*ffiteflr$-£SrU*MMP4:3- K^iSfe?*^ 
-->/Lf:(Nature, 3 7 0:6 1 - 6 5, 1 9 9 4 ) „ HBU 

MT -MM P (memb r a n e- t y p e MMP) t**Lfco 
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C tit T'&^T £ tz «fc 9 {'MM P <fc 0 ^btfMM P - 2 fcU ^OffittSi 

wmmM&m^&&zn% c tfrb, turn, »t£ir izttt^trnwrn 

(DWkKlt LT;8*BSl$ttoo*S 0 L3$r*Ltt**S>. MMP-2teIE3r 
10 Cll(ri:fett5MMP- 2©i^I$ntl^o S7;o>fK^^ 

TSD'fK^ V'^H$*ISStta<&tfi3*U MMP — 2j&<a-fe? U^- 

^5«Tffitt*<}gJjSSnT^S (Nature, 362:839, 199 
20 3 ) o 0Ti P<K^>'^fti^ T;U7^-f T-^ifeSOJBTtB*^ 

fr&MMP-2*<aiS*iri>5*<x *{4»5-t©ft*aS©tiMMP- 
25 2 ©ffitt^k©«ST*$o 5fetC*^B^^t)^[5|^Lf-MT-MMP (if 
fcic. TMT-MMP-lj ££tttf£tl/c) teMMP-2©7§ 
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SCt^fefeSSJ^S^nx MT-MMP-lM©MMP-2©g 

ittIMM P - 2 ^SMM P ©-Wr* «9 

loMT-MMP-1 JH*Hf * o T j»S IMM P - 2 gtt^ bffi^W^ 5 

sae? , mm&mMM ? - 2 gttftH^-e* 

»@U TfeCiaSMM P - 2 Mti^tt Lfirl^MM P ^ ^ - K 
-TSite^JPKLfc^ :WK:^MMP-2©Sttftlft LT 

iSiMMP- 2 jsttftte*wf smmp*3- Ki-sae?****- 

«£*T\ ftffiffiMMP- 2 0ffitt^tfil*W*j"5MMP4 LTMT- 

mmp-i d<fl3b»nrc^3&<. ^net^©*ffia!MMP - 2 jgttftB? 
- 2gttjtH?-^5MMP©ite : FA<^p-->^sti> ae?t6sie 
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CVmMKMMP %mJ}MT -MM? - 2 t$r%ltz PPjS 7 ^ (1 9 
9 5^) 7^14 BtCB#@lctfM£ft/;#&I¥7 - 2 0 0 3 1 9-^56 
IC#ffi¥ 7 - 2 0 0 3 2 0 4§0 ^\ 3'- K > 'J -y— f- 3 >7 T U 

* f- 1995^7^16-21 B) [Gordon Research Conf eren 
ce on Matrix Metal loproteinases (Andover, NH July 16-21, 1995)] 
IC&^T, C®k<DiiffitzlZ TMT-MMP-3J tvf&^i* b<D£% 
ft. ^Ci:Kl>T TMT-MMP-3J tWfat titz 
(If y + '<>f :tn^#;l/ y ^ 7, h 'J - (The Journal 

of Biological Chemistry), Vol. 270, pp. 23013-23020 (1995)) 0 L 
tz$<r>T, MT-MMP-3 (i, #fH¥7 - 2 0 0 3 1 9^t>'(C# 
- 2 0 0 3 2 O-f-fClB^CDMT-MMP- 2 <fcK— (Z>t>(Z)*ft L 

"T^^ *569H*»r&fc*>'<^ MT-MMP- 3.RO'^©S 

f*Xte-S{5£=J- K-^SDNAE^J. CO J: -5 fcD N AIE^l*-*-*-*'* 
^ ^-atfcci 5 ^-TSKfiftXIi h 7 >X7 x ^ *> 3 
tltzfe^mmzkMi-Zo £ bi:fflMMT-MMP - 3©8iftatf 
*<0ffla4t>S£LTVSo ^^MT-MMP-3 tc#^tci&£-t6£t 

mp- 3*Ms-rs#afca«$n-So 

*f£9! (i, riSMMM P - 2 ©fgttftt6**f &MM P 5 
^MT-MMP- lJH^OfiffiSlMMP- 2 jSttftB?T*53E«<!DM 

t -mm p tmmmzmm^m^^t^ ? >'<9m tz^^m, * 
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T*5*<MT-MMP- 1M©MMMP- 2 ffittftB^T*-^ 
.toMT-MMP-3 i^S^(C[5)^^^^#-r^^>/^Ktfc{i 

K-rsae?. w^'dna, rna^ £\ ^©ae?*a&F 

MT-MMP - 3 lf;(^»W^n^o 



WO 97/04080 



9 



PCT/JP96/01956 



Cl ) KIMM P - 2 ©itfti^f f^MM PCD-lTfe ?)fioM 
T-MMP- IH^OSSMMMP- 2Stt{bEa?T*S^*SOMT- 

(2) >A^f^MT-MMP- 3 * tzte^comt, HKtoKlp)^ 

> t> -5 ±K» (1) SEtt©* >'<*H. 

(3) C*«H««c, EMS©E*J#^: 2©A ] a 561 ~Ph e 584 

5C<t*#ait"5±E* (1) Xte (2) i|Ett©*>'<?B, 
( 4 ) E*1JS©E?IJ#-^ : 2Ti^M7; ^SEMXte^tlillKW 
K|5«<Z>7 ? ^KE^J*W-t5MT-MMP- 3 4fct«Oiet?*5d 
££#«:£?-S±E* (1) - (3) ^CD^-fn^»E«0^>^^K. 

(5) ^HttDNAE^]*IB«^«tCfeH^T«SLTSyi:t>©"C*S*\ 

en - (4) iic7)u-rn^-i5«it£D^>/N o ^M N 

(6) E?lJS0EWS-^: 2T?S$nST^ -/KE?IJtllHWC|p|— © 
7; >KE?lJ«r*-r-SCt«r#*t-r5±E» (1) - (5)«0^-f 

(7) ±E* (l) ~ (6) ^©^-ftij^— Ett©* Boffin 

(8) ±ES (1) *~ (7) ^o^-fn^—EKO^v^^HXCi-?-© 

(9) ±£JS (2) - (4) 5©^-fn^-Ett©MT-MMP-3* 
3 - K-j" 5 *&SE?iJ * W-T SDN A * 5 £ t £ "T S ±E 
» ( 8 ) «E«©«». 
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1 0 

**-T5Ci«:1#«tt-S±E» (8) Xtt (9) «Ett<Z>tttt. 

do ±es (8) - (i o) so^-rn^-E«o»[»*#st-s 

(12) ±E» (8) - (1 0) 3B©^-fn^-E*OSf»Xtt±E» 

(i i) mizm<D<? ?-%mtzc±zw&ttmw&%k&, 

(13) ±E» (12) 5E«0»KKift#*Jta[nrifett***«l*T 

i£#U LTMT-MMP-3 £^ 

t"S±E» (i) - (6> 3goc^n^-E»o^>^^HX(i*offi 
©**a#-rs±E» (i) - (6) JB©i^n^-E«so^ 

(14) 1SIMMP- 2©fittjb«|*#-r5MMP©-aT**)So 
MT-MMP - 1 BW©»£3!MMP- 2 «tt{tB?T&S^»<DMT 
-MMP £IIKWlcH«ttffitt£*tfS - i«r«F»if S * >^^IX 

(1 5) ^HWtcRllf ^JStt*^ 

T*S^>/^H^»t*ttft:T*SC<!:*«Fa<i:t-'5±E» (1 4) 

(16) E?iJg<Z>E?iJ#^ : 2 7?S$ti5 7^ yMEWXii^ni^K 
>^^Kl=^5ta»T?**Ci*#fti:^-5±E* (1 4) Xli (1 5) 

EEiW>Kfl^ 

(17) ^HttDNAIBMilgttifetcte^TKmLTWfcfeO-C 1 ** 
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ft{*:T*5C<t«:#a<!:-r5±E« (1 4) - (1 6) igO^irtlfr- 

(18) E^JS©EM#^ : 2r^tl&T i Jmfflt$ZKWlcm- 

oTij mtm * w-r &?>'<?n^tz> stftT* set z^m. t * 

S±!EJ£ (1 4) - (1 7) ^®^-fn^-gS«©Stft:, 

(19) ^W^RtDW^^f-KXW^OSJcWI-SRftTiSCi: 
if" 6±I£J?s (1 4) ~ (1 8) Scdi^" n^-E«©til^ 

(2 0) ttJfD»T'*5e<t*#8S:i-rs±iS» (1 4) - (1 9) 5© 

(2 i) *y ^D-^i/stft-ci-scis-ftttt^siE^ ci 4) ~ 

(19) JSOO-rti^-iE«S©St{*:s 

(2 2) MT-MMP- 3Xli*©*IC*t-rs*y £ o -^Ma&T*£> 

(2 3) m&muMP- 2ofemm*mt%MM?o)-m?&*oB.~o 
mt-mmp - 1 m^m^muM?- zmmm^fc $s.«©mt 

fc»^5ta#£:#5 C <t *e*i.t5iftIMM P - 2 ©jgttfM6£*r 
t$MMPO-It'*0l-oMT-MMP- 1 W©iSMMMP-2 

(2 4) /iffiMMMP- 2CDgttM^*^SMMP©-aT : **9ao 
MT-MMP - 1 J«#©S£SMMP- 2gMi?T^>6^©MT 
-MMPi*^(cf^^^^^Wt-SCch^^cht-'l>^>^ 0 ^eX 
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i 2 

T-MMP- Uy^©*SS!MMP- 2ffitefkB?T**£X&©MT- 
MMP i^KWKH^fcJgttfcW-*-* C -f£ £ 

•TS±KS (2 1) Xfi (2 2) 3Sia«©tt#©«*»S, 

(2 5) M IMM P - 2 ©ffittiti^* 1 5 MM P ^) 
MT-MM P - 1 EW*©»£fflMMP - 2 ffitt*fcH?t?*5»»0MT 
-MMP ih^H«j«c|S|*^gtt*^f S - ££#©£^3 * v^HX 

*5l^i±IB* (1 4) - (2 2) 3gCD^-rn^-iB«©ttft*itllii 
LTffll^C(t«r4**i^5MT-MMP- 3©tiaj • ffllftSiS. 
(2 6) ±15* (2 5) *I©MT-MMP- 3 ©&ffi • SJ^j£(lffl^ 

(2 7) ±1EH (2 5) ll^MT-MMP- 3©^ti3 • ffl^jSfcffll* 
5 il^MMM P - 2 ©gtMttB**-*- -5 MM P ©-IT * 5 SoM T - 
MM P - 1 JK#<Z>8£SMM P - 2 SttftB^ T-& £^«S©M T -MM 

(2 8) MT-MMP-3 55Sffl§&*5^«ffl«0»^^SiJ^j£^ffl 
^ ^ h m#MMM P - 2 ©ffitMfctB* S MM P (D-mXh tyQ-oMT 
-MMP - 1 J£W©if£MMMP- 2gMi?^l»^©MT-M 
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(2 9) ^^yg^-r-tf-vg > . yD-r-e*5C(!:*#aits± 

E* (2 8) *E«©t»K«»ffr-r5o 

5 (30) wzmvwzm^ : 2TS$n-57^ ysEwxii^tLtiiH 

Wic^-OT^ y»E^]**^5Ci*fttt<t^5MT-MMP - 3* 
(3 1) ±E* (3 0) 9£«UDMT-MMP-3 0ffi5^7^K**: 
10 (3 2) ±ESS (3 0) 5E«©MT-MMP-3Sj- K1--S*£SE 

(33) mmomm*% : i-es^ns*si6i»tj*^5±E« (32) 

(3 4) ±E* (3 2) 5EtO«E?*ttt5'<^-> 
15 (3 5) ±ES (3 2) ^Ett^ae^-XiiiEft (3 4) ^E«0^< 

(3 6) ±e» (35) mtm®wM&&fc&mM^mtemm£MtpT 

i&SU *a«^.^ W^Ii LTMT-MM P — 3 £fcte*<3DlS*£j£ 
^LttSCi*ftttt^5MT-MMP- 3 *fc«^©^<Di!!ag^ffi. 
20 (3 7 ) ±E« (3 0) 9Efi©MT-MMP- 3 

SCi*»att5MT.-MMP-3 tc#^Sffif*©jHifc*^ 
(3 8) ±EfB (3 1) ^Ett©MT-MMP-3(c*ff5fttt. 
(3 9) fcMmT*%ZC£&«f&t-fZ±fcfH (3 8) JEEttOMT- 
25 MMP-3(c*f-T5tn:f*. 

(4 0) *J 9u-±frWn*'&iZt*ft&b*Z±R% (3 8)9 
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iefJj^MT-MMP- 3 tcS**r£ftf*U 
(4 1) ±tm (3 0) X|Ett©MT-MMP- 3Xtt*©i6*5Wi 
^©Sa*;/* KXtt*©ttT?ftffLfc»«I^&S&*lfcMT-MMP 

* K«Sa*aJSiJ-r$C<!:*tt»i-r5±E» (4 0) l|Ett<Z>MT-M 
MP-3 lztt-?&*J ^o-^;Utn:ft:©je*^jSs 
(4 2) ±|ES (3 0) 3Sie*OMT-MMP- 3XW^©**5^<* 

(3 8) «Ett©MT-MMP-3-«cS^5tn:#*KIII<!:LrfflL^C 
<t*4S«t-r*MT-MMP - 3 - 

(4 3) ±|ES (4 2) I|iei?£7)MT-MMP- 3C0^tb • fflfefrffiC 
ffll*£«fiMfc$ttrt:MT-MMP- 3 

(4 4) ±|B» (4 2) llIHfc^MT-MMP- 3©^tii • il'JS^&iC 
ffl^S«WtSn^MT-MMP- 3 tC»1-5trtft:«:tifltf-So 

H l A~Ete, *^©MT-MMP-307 * ;WiJi^OM 
MP 7 r i 'J- (MMP- K MMP - 2. MMP-3, MMP - 7. 
MMP - 8. MMP - 1 0. MMP - 1 1 SlO'MT-MMP- 1 ) <DT 

VKoSEW-JKW^-X^SEtcatt^ yuioN*JS*7;;Bi 
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3 m R N A ©JSSfcB^rtitSSi*^ Lfct>OT'*5 9 

M P - 3 m R N A ©3B3i*iB^;fcJ£|i£* L t> £ D 
H3te. MT-MMP-3 cDNA^COS- 1 jfflJB*l?f£31£ 
5 MT-MMP- 3 ^>^^»SrftSiSt»SlcJ:*)-l?^>r-far- hSiO'n 

So MT-MMP-3 (64kDaKTIMP-l^>'< 
(2 8 kDa) OftB^ft^ftA, AT^L/; 0 
8 4 li. MT-MMP - 3® C*$»©tt7jctt7 * h 

15 «Sc»¥ST*Lytt>Otf**o 

asii, MT-MMP - 3 0C*«©»7ktt7$ -/ K©*KBE?W< h 
>^U> hV -OtlTmttLX^ZCt*:, T IMP - 1/ 

20 B : COS-lfflS4 1 -e^$-ttfcTIMP--l/^7K^7iy^CD 

B6 li, MT-MMP - 3 0KS(CJ;SjiSMMMP- 2CDffittjk(D 

25 A : MT-MMP - 3 cDNAStfiSIMMP- 2cDNA£=Jh 

7>X7x^y 3 >Lf:COS-l fflJIS IMM P - 2 ©git 
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B : MT-MMP- 3 cDNA^h7>X7x^ 3 >L/:HT 1 
©SttttK&ff-TT I MP - K T I MP - 2©K»*^Lfc«»j*» 

iSiMM P - 2 Offittftffi*^-*- S MM P CD-«T * 5 j6<M T - M 
MP- 1 fii^SfcSMMP- 2gttftH?T*SK*S©MT-MMP 
MT-MMP- 3) iSIHfitif-lRl^^SttS'W-rs^^^^ 

^tLt»*3- K-rsae^ w^wdna, rna*e£\ 

BE^J£W^5C<!:*ftS.fc?'£MT-MMP- 3 *rt:M:-fc©*g«:»frr 
&o *»MT-MMP-3 £LT«, iiffilIMM P - 2 ©ffitt{bffi 
* 5 MM P (D-nr+b V) loM T - MM P - 1 o Tyt 

MM P - 2 7£ttltfi££Wt * C t £#»<t L?g£^MM P - 2 ffittftH 
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tf&tl^o $ t>{c*^H^£OMT-MMP- 3 t LTte. /WiLT 
•§•2 2fec7)P h e^5» 1 1 9ft£>A r zf?<DT i J @£E?iJ^>— fiB* 

*PBMT-MMP-3(t EW^OieWS-t : lTg^tl^S 
10 E^'JOl 1 1 1 5&CDATG^S> I 9 2 2 ^t> 1 9 2 4&OGT 

G«fc«3«fiJt$n^lgSEFiJ«C3- KSftSfc© ( 1 9 2 5 ^t> 1 9 2 7 
ffiO»jh=3 KvTGAJi. TAAtf;(iTAGtfcW^?5) T^^C 
ii^i5U SrtSSEWtfilSlttSrW-rs^ MT-MMP- 

1 MOE?i|*fiF%Ioi4IMM P - 2 $ i ^ o tz 

15 *ftiE»©*KEyiJ4£W+5DNAEm?=J-- KSftSfcOT&S 
C So »MT-MMP-3©lftKE^Hi. tttt tt*n> 

EWS©EyiJS-t : i r*&znz&&mm*tii**ntmito®*£Mw. 

/Co fcfc. ate^fflft^KW^H Wx.«fT. Maniatis et al. , "Molecular 
Cloning", 2nd Ed., Cold Spring Harbor Laboratory, Cold Spring Ha 
rbor, N. T. (1989); B*£fl:¥£«. r^t¥ISlM« K 
W&m I I j , *JMt¥HA ( 1 9 8 6 ) ; B*£ffc¥£«. r*f^k 

25 ^k»^2, ssi 1 1 amnDNA&m j , sm^i^a o 

9 9 2 ) ; R. Wu ed. , "Methods in Enzymology", Vol. 68, Academic 
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Press. New York (1980) ; R. Wu et al. ed., "Methods in Enzymology", 
Vol. 100 & 101, Academic Press, New York (1983) ; R. Wu et al. e 
d. , "Methods in Enzymology", Vol. 153, 154 & 155, Academic Press, 
New York (1987) ^i*{Cg5tt®Sft**^(i*^T5lffl$tLfcXttlS« 
co^Tffi* £ n tt * n & t W c j£*8cSEffi ic J: ft ? c t 

fi^ob htifli (%m. amm. mmm k&^^ummm (t us 

atSBifflgSHT 1 0 8 0 , t h^ttfilfil^WaU 9 3 7 »'^bmR 
NA^mmtZo ftizltf-mizt hPJBaffliBck^mRNAS:#I«T?S-So 
m R N A SR»»Tf 4i«J©^ffi* 5 1 * ft t UK W izm& 

tt#ffi*5fe$ffi«;:J:^T'3 C £;&<x T. Maniatis et al.,"Mole 
cular Cloning**, 2nd Ed., Chapter 7, Cold Spring Harbor Laborator 
y, Cold Spring Harbor, N. T. (1989); L. Grossman et al. ed. , "Me 
thods in Enzymology", Vol. 12, Part A & B, Academic Press, New Y 
ork (1968); S. L. Berger et al. ed. , "Methods in Enzymology", Vo 
1. 152, p. 33 & p. 215, Academic Press, New York (1987) ;Biochemist 
ry, 18, 5294-5299, 1979 tt£lcK«©#ffi. ?T- v >-*Wt 

0Ztt><&Jk& o iftSlcfSL^ ^btl/:^RNAt^'Jn' (dT) --fe 
;l/P-7*7^i'4ffifflLt»»LW:'J (A) * mRNA^C 

m R N A&«¥iH^ffl C ^T<D c D N A^t^^^^T^^CD^ 

H. Land et al., "Nucleic Acids Res.", Vol. 9, 2251 (1981); 
U. Gubler et al., "Gene", Vol. 25, 263-269 (1983); S. L. Berger 
et al. ed. , "Methods in Enzymology", Vol. 152, p. 307, Academic 
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Press, New York (1987) tltlz^SMO^mi)<mf ?>ft&o 

Z.tfi<~Q%& (D. Hanahan, J. Mol. Biol. t Vol. 166, p. 557 (1983) 
ttif) o £&IC7fTIR©«* t hIli*cDNA7^y7 'J- 
CLONTECHtt<!f«t0A#prtt) *itftttffl*SC <!: tTgSo ft 
BSn^cDNA^flFStcPCRittllKJtifT^o RfiJ 

tfDNAift^dtgH*ffll\ 7iX7t^iXf;^ 7tX7t h 

7>f7-t±Eft8Ly:cDNAt*ffll\ PCR£*T9o PCRSJU 

I -J; d (t*<"P^S3&<s R. Saiki, et al.. Science. Vol. 

230, pp. 1350 (1985); R. Saiki, et al.. Science, Vol. 239, pp. 
487 (1985) ; PCRf^/ny- (PCR Technology) , X b v 9 h >7° 
UX (Stockton Press) K&z&iRZftttmim^TfT? C t*<t?S 

So 

?'J£&£U «fa^MMPa&?ffi^J*W^5DNA6»Tfr«:ffiff-rSo 
Maxam-Gilbert ffitt^ffllvrs? C TfrK<£>S/-?-x;/ 
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p-7i;l^b hia^ (JfeSL DteS, 4>&l*fctfS«*fflI& 
(t MtaKMHffllfiHT 1 0 8 0 , t h^ttSlfil^aJ^U 9 3 7 
# N £>$tiS£ tlfc cDNA7 j i~fv 'J-->/L N iBSE^iJ© 

*^&gW<kf SDNA**Kt-f $Ci^T*5o #* L< «iifi«c 

7<'J h (Boehringer Mannhaim)/«£(i:*(Sffl LTff -5 C i*<tt! 

*?SBJJ#<&«\ »©MMP7r S 'J -cDSi^S FX >#61RL 
fcK£lc«#£*lT^37S y^lE^iJGEAD I LVRtfGDAHFD 

5 P - 4 BE^lJS-t : 3 

S GNVVNGCWGAYATMRTS AT 

(E7IJ+. S-CXfiG, N^AXiiCXteGXfiT. V = AX«iCX 
(iG. W=AX(iT, Y=CX(iT, M=AX(iC. R = AX(*G©<£ 

R^ftfiDEW^W-rs 3' 
3 P - 2 : 4 

YTCRTSNTCRTCRAARTGRRHRTCYCC 

Y=CX(iT. R=AX(iG. S = CXteG, N = AXiiC 
XiiGXfiT, H = AXt*CXttT®€-ft**tl©i *y hX-Xt* 
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&j&iiz 0 iMmmooh, Ss n, v, w. y. m. 

PCRRJ6«r?To^ 0 ^^v-Oxlf* ft 
(90^t»l 20b. p. ) £&o£C50j#£>ft/cPCR^ 
«ty^p-->/L, ttSEMfcftSLfce*. MMP-K MM 
10 P-9tH-«EW*»-3PCRe«Ha^ RftKDMMPifiRItt* 
EWfr&tt 9 3 b. p. ©DNAffilt«#f: 0 
PltticdtL&^^'f T-i^aob hili^Oc DNA7^"/7 U 
-*fflOTs MMP-K MMP-9 £H-ttEW4ftoPCR£ftJH 
fEft3©MMPtffl|5|tt*#-rs^ E^W<SSS^PCRSft*tt 
15 *-t&C<hkT£& 0 

C£>9 3b. p. DNAK^yo-yiLt, tUfeicDNA? 
-f^'J-OXj^J-i^^m'^ 2. lkbODNAKW^bti 
fz 0 COBf<i©tSSEW©ft^bE^©E^I#^ : nm£ft£t£ 

20 E?)Jg©E?y#-t : lTSSftSESEWtl^-OEWiU GENE 

B ANK/EM B L DNA Data Base*i:(imt\ C 
<D&&W&i\£&-t Z> D N A fcNfe < »r£fc 5 C ££<!£& ^tlfco 

I2?iJS©E9iJS-f : lTSSn5*SE?iJ«-*t*S±E©^n-ycD 

25 ttSEwii, 3 ( *HKEwt*c«S6 o im<o7umm*?- 
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£ TMT-MMP-3J £#£Lfc (*KIS#IP«3«0MT-MMP - 
2 tP^ftiLfc (¥/&7i£7£ 1 4 BS*attJKeD«FjH¥7 - 2 0 0 3 1 
9 ^tetfiZftm^- 7 - 2 0 0 3 2 0 ^) ^ ^-K> U -tf— -f- 3 > 

J^x^ 1 9 9 5 ^7^16-213) [Gordon Research Conf 
erence on Matrix Metal loproteinases CAndover, NH July 16-21, 199 
5)] O^^-T^^^iCgo^Tlff/ciCMT-MMP- 3 t^^ZticU 

mt-mmp- dmBT-m^comm^, mt-mmp- sae?* h 

ffiZt&T'g, V >Krt;l/S/$Aft (ffljitf. F. L. Graham 

et al., "Virology", Vol. 52, pp.456 (1973)#<!f) . DEAE-f+ 
Xh5>& D. Warden et al., M. Gen, Virol.", Vol. 3, 

PP.371 (1968) Utl ,xl/no|^-> 3 >S E. Neuma 

nn et al., "BMB0 J", Vol. 1, pp.841 (1982) . -e-On-fy^ 
*^> 3 >». U#y-A&, ^-Ol/Xffiftft. 7 7 -y}i?^^ 
Wt>tl& 0 O LTMT-MMP-3afif4h7>X7x^3> 
$nfc»»fflja©^1-5«e?Sft*ftMT-MMP- 3^y ^n- 

* W^HtetfctfiSmCj^ojto MT-MMP- 3 
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Ml A-E(C?k^-J:-9(i|S^3CDMMP7 7 i 'J-®7; ySSG^Ii© 
mWl^m^ L fcfiS. M T - MM P - 3 (»©MM P7z; 'J — £ 

fo<DzfuM y '>>^»fi:iS«©E^K ^.ttf/gttfflffiCDiEyiJfiMT-M 
MP-S^tfStSJffJcftffStlTlr^Co MMPc0 1»c«i6±O 

^bCMT-MMP- MT-MMP-1 (ftlz&mAm S>t>< 

mm^LtzMT -UMP U^com^Utt^ fMT-MMP- 1 j 

&ft&tZCtfrS>, Rte^S©MMPT*5CliA<*«$n^o CCD 
«fc -5 tt3S7kte7 L/ci^iJfi. ffe^MM P 7 7- S U -Kttff 

SLtt^o SIR. itfi?x^««cc<o»*er* 

L/:*^T. MT-MMP- 3 »fi?fcU SfgittMMP * V^H* 
=3- hXT^SC£«iBJJ&T***K MT-MMP-3«ef*ffl^tft 

MT-MMP - 3 afe^fflatr^X 5 Kt LTttite^-X^WiC 
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cuommmoMmm^^ s f 2 1 w<DM.!kmm^£) *t-^dn 

A * tiX I * & C £ a<T g & L s fHKBWRS5ffi:j&<R t> tlT t * -5 C 

5 ttt'isu aw£i-s«fi : ? : ©sss«'SS(=*rsfcie)©s]fflBe?iK 

ffl*E?i|tt£\ §W£f SSS^iB^f 5©lcS2:o'J 7^ 

0 L, SSiJ^£'«cWffln£8EW**#^U5c£*<TgSo 
Jfr£L<fcU aS^^Dt-^- 0l*tf;*l»B*1i££1-S75X 
10 £ KTCix F'jyh7 7 > (t rp) :/n*- 5:7 b-x (1 a 
c) ynt-^- h'jyh7 7 >'7n-X (tac) yo^-^ 
'J^Df>f>(lpp) yp^- % ^7r-'>*PLypt- 

MM TV LTR7*ot-^- RSV LTR7*o^-^ 

15 cMvyot-^- sR^ot-^-i^ *s*it±£i-* 

^X; KTfiv GAL K GAL 1 0 yn^-^-f ^LI^o 
±mm&feZ.tt&77X i K£ LTtis 0J*.tfpBR3 2 2 . pU 
CI 8, pUC19 s pUC 1 1 8, pUC 1 1 9, pSP6 4. pS 
P6 5, pTZ-1 8R/-1 8 Us pTZ-1 9R/-1 9 Lk pG 
20 EM-3, pGEM-4, pGEM-3Z N pGEM-4Z, p G EM 
- 5 Z f (-K pBluescript KS^ (Stratagene) tt£* 
^Wt>n& 0 *flSBT©*SiciSL/i:^5X* ^-£ LTfcL 
pAS. pKK 2 2 3 (Pharmacia), pMC 1 4 0 3 . pMC9 3 K 

pkc 3 otet%mf^n&o'M ! ®mm%:mi.tt&-77Xi K£ lt 

25 (i, SV4 0^^^-, #'j;t-^ • ^-Ol^X^?-. 7?*>-7 • 
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cD, pcD-SRa, CDM8. pCEV4. pMEl 8S N pBC 

1 2 B I N p S G 5 (Stratagene) tt£*a<Wf t>ft5 0 

hit ^ 7.x KiLTfcU Y I pl^^- s YEpI^^^- YRp 

-xmmK 1 2 **jc&*-r s &tu m^^nm 533 x l 1 

-Blue. C 6 0 0 , DHK HB10K JM109 £> 

ft So ?&ifflia*<»«5ffliiao*^x »(fr7^; Ku if ^nitsffl 

»SS*OCOS 7ffl|fi N COS-lii, CV-1MS. ^xJSfitSF 

$i^*ocop», MOPiR wop ana. ^-w^-x-^a 

CHOsttBja. CHO DHFR IE thHeLa 

mm. -?vxmm&$:c 1 2 7 ana. v^xwa^*N 1 h 3 t 3^ 

(Bombyx mori nuclear polyhedrosis virus) — tL, ?W u 

£ a >f iSSfflias If BM-N ifflll&fc i'4ll^:t*< 

WfflSftT^SSJffi**. DNA»rft-*^D->-ftf SO 

7— b\ DNA U^f—lfnc^ffll^Ci^tfJ^So SHHI**iLT{i. 
^J^_ifs R. J. Roberts, Nucleic Acids Res, Vol. 13, rl6o (1985); 
S. Linn et al. ed. Nucleases, p. 109, Cold Spring Harbor Lab., C 
old Spring Harbor, New York, 1982 ttt'KEiiCD t>CD*<*«:f bft&o 
a£(s¥BfRiLTW\ PJ^tf u*>f ajfa^O-f (mouse Mo 
loney leukemia virus; MMLV) &5fcCDi£$£:^^ (reverse transcript 
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ase). V h U #M3p£££E t 7 'OUX (avian myeloblastosis virus; AM 

5 |7 7 -^T4 DNA*'J>7- fe\ *Bl7 7 -i?T7 DN Atf 
V^7— tf. iilDNA^'J y £ft£ 0 
*f^h7^7x7- tf£LTW\ flRtfR. Wu et al. ed. , "Met 
hods in Enzymology*', Vol. 100, p. 96, Academic Press. New York 
(1983) iZtmoZ' -OH^ICf^+v';* ? V*? K (dNMP) 
10 WW^TdTase^iWfb^o DNAB * ftfflWMt L 
ft*, x^y ? ^ t/7-lf v i> K7 ^ b7»^iW^n, MA. 

NAi*V7^I/7-lfU *iIDNAi+V?^l/7-4?I I K 
7\J»BDNAJi+V5t £ UT— ifV I K X**V Z 2 l/Tr^ DN 
15 ase K*^UT--fcrSK ^ £ o u y # X (Micrococcus) 

NA'J^- b\ T4 DNA 'J*'— lftti:^tft>tLSo 

DN A»e?£? o-->/LTDNA7^^7 U - «ri»St*SOI- 
SL^^^-iLTlis 7*^X^ K. Hr-^ 3Xi h\ P 1 7 
20 r- : J, FH^x YAC/iiWbn, «f*L<ttA7r-i?4*© 
<9 9-i><1£tf &*u 0J*.(iCh a r on 4 A, Charon 21 
A. A g t 1 0, A g t 1 K A DASH I K U1XI K A EM 
B L 3 s AZAPI I 1M (Stratagene) tti'^W t>tl5o 
$ t>t^ *»?Bic{S*>5Mf -MMP- 3 ©iBfi? *SE9»J*Stca 
25 e^I^KKCftffl^tLS^ftiffl^^ciiCi^, MT-MMP-3CD 
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tvukfr¥9Qim& i , ae?w3£» i i j , P i o s 

. Km^lHlA ( 1 9 8 6 ) ; B^±it^m, rgf£^ 
^»»ffi2. &&I I I (1BMDNA8S) j . p 2 3 3 N 
JfCiHft^PIA ( 1 9 9 2 ) ; R. Wu, L. Grossman, ed. , "Methods in E 
nzymology", Vol. 154, p. 350 & p. 367, Academic Press, New York 
(1987) ; R. Wu, L. Grossman, ed., "Methods in Enzymology", Vol. 1 
00, p. 457 & p. 468, Academic Press, New York (1983) ; J. A. Wells 
et al., "Gene", Vol. 34, p. 315 (1985) ; T. Grundstroem et al., 
"Nucleic Acids Res", Vol. 13, p. 3305 (1985) ; J. Taylor et al., 
"Nucleic Acids Res.", Vol. 13, p. 8765 (1985) ; R. Wu ed. , "Meth 
ods in Enzymology", Vol. 155, p. 568, Academic Press, New York 
(1987) ;A. R. Oliphant et al., "Gene". Vol. 44, p. 177 (1986) 

«ffi*SttlKBESJI»Affi <«ffi4#J!«ftJl*A«) , Kunkel ft, 
dNTP[aS]ft (Eckstein) ft. MiMll/iMl^WS 

+^h'jy->>, ^v<y>, 
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mmfL^fHjA Cl 9 9 3 ) £#%tCU *C I, ><i*C 

botfeotut^o MT-MMP-3ic#ft-^r^ 

S*<lfHi(«^tf, 1-8 »^ U< 1 — 6 Offi. ££>ic# 
SL<lil-40^ S&tcff$L<lil~2 Oil, Wciil-l Oil 

1 - 8 O'ffik L < 1 - 6 0 m. £ blc#£ L < 1 ~ 4 0 ffl. $ 
t>i=Jft L< tel -2 Offl. Ofittc!:) 3&<flb03KS-CK* 

Snri 1 ffly± (M;LM:\ 1-801, ff*L<(ii 

-6 0fis $ blZ&t L< t* 1 -4 OH. ^b(cff^L<(il-2 Oil. 

£T*S£?fli;:&£3 ftSo 4 yt*K?B©MT - MM P - 3 li^ROMT 

— MM P - 3 ch^MS^tcfHj^CD— fcttits 3 

— MM P — 3 i^Httcra^Oi^WStt^WLTl^feOfe^tl 
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P 0 I^M T - MM P - 1 JEl^OftSaMM P - 2 gftftB 

?t*^»©MT-MMP MT-MMP-3) <tHH&<J!C 

^ MT-MMP- 3A<B9#f Si^i&na^ 

ABEMx * LT^©#tt©i^^l)Oti- gf^W^&MT - MM P - 

MT-MMP- 3RCflMS*>'**K«-=i- K1-£*?L»fek #fc*7£ 
L< tit h©. ADNARO'cDNAO^iltatfttfelO^ttoyn 
20 -^OKtt^i'^W&nSo 

#5SBJi<Z>DNAffiyiJW:. «iliMT-MMP- 3 ROWS ^ >^if 

NA<O^HRtftt*D©^a6©'/D--/<!: LT^fflt?***, iSS?©** 
Ic&fc-^TfcU PCRS. S&"icB«e¥»* (RT) tffll^PCR 
25 ft (RT-PCR) *?iJffl-TSC<t*<H3*So MT-MMP-3 cD 
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MMP - 3 cDNAI»bM^tlS7; y BffiWlc8o*g#«W 

n/:DNAy7^7-^Ot, PCR&. RT-PCR, ^©flfe©^ 
M^tmt-mmp- 3 Magafc^iML fctflfct'lCWfflt-S C 

MT-MMP — 3 ^MT-MMP - 1 OffifiWftafcftiflcftffLT 
l^Ct^^ MT-MMP- 3 fciiffiMMMP-2CDStt^H^iL 

r^fflts^iffitt*<fiS*ti§o ^ct\ cos- immut^m^m 

»ffl!ISfC»£3!MMP- 2©»S^7; K&tfMT-MMP - 3©3S 

ffl^tiSSSEMMMP- 2J2t^tc. 6 2 k D a OgfiiMM P - 2 
6 4 kDa©ffitt+Mft*<ttttl$ns MT-MMP- 3 <Z>38SiKtfcBpL 

15 MT-MMP- 3 mRNAOt HaiR+TOSISiS-aoaiK** 

Poly (A) ' RNA(cS1"Sy-if>^D V h»»f(wcfc!9»ftL3to 

*®esi. t hjw. as»-es^*s*<isa6&nfc^ sua. 

MT-MMP- 1 mRNAOSaii^ Jfe&Tg^fCiS^WC 
20 *fU Bs^ttfifefi^-afco :nW:iii N MT-MMP- 3 ii, M 
T — MMP - 1 t ttttStt t ^SMMM P - 2 OgttffcfE i I ^ ttfg 

ffli^l^ CT^teV — if > • -fur* y?\ iMfv-yox^v^ i 
25 n s i t u'W:/!j^-tf-.>3 t hffllftcf ^©MT- 

MMP- 3 mRNA^M^MT-MMP- 3 ^fc^if$^£&tb 
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&±&^/c. *»IB#b©W5Cfi£at-J:0MT-MMP- 3 Oitfe? 1 
Rtfffl&xDNAS^fcllililftAU MT-MMP-3*»SSt, 
§«<t + *MT-MMP*»5^Fffi*<aiftStl*o oLt*»J: 
fttfs MT-MMP- SoagT-^KWcaga-rSffift^ftiS^ii 

-ST**}jaoMT-MMP- 1 JBl^<DiBSS!MMP- 2 fitfcftH^T 

&£3Sfl&<DMT-MMP £^H«lcH»ttgtt£^-f S - 

6 £>'<£!B£ «kOffiL<liMT-MMP- 3 *fcfct* 

ffliia^ £ © is j£±«g-e3&3i z&zct ^miz-t & dna^rna^^ 

fcU (a) I^iJJ|©IE?iJ#^ : 2^$n§7; ;»E^|*3- KTS 
SSEW*S^(i-ttli*BlSW^iEyiK (b) m (a) ODNAE^JSfc 
«^OWfr<k^-f , /U^^X-S-SCiOT*Sie^k (c) e (a) 

X(* (b) mimz^4 7V ?J X?%Ct<DX%&mS?- VZflf-? 
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^(Nature, 256:4 95-497, 1975) J; *? SBit" 
SCiOTSSo COJSC^^t, ftffiIB<J:LT(^*SS!MT-MM 
P-3, 'J3>t*7->hh hMT-MMP- 3fttf*RLfcJJ>tt< ife 
8{§CD7i yK^&tt£MT-MMP-3©-8507$ ^MS^]^^ 

1. fefiJ^ttiS:S©WSS 
20 2. ftffiffittRB(Cct-5»«!l©ftaE 

3. 5iD-v« (#MHftJ&) <Z)S9S! 

4 . ts:ft:s±aj& t = ^ p —rams t mmm& 

5. 'wr>j k-v (Rk&«i&) y^n-wi: 

25 

l. ftS«ttt/LlR©B« 
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MT-MMP- 3i±, $ t»icftffiJStt3>^ a y- htti'tcLTfcJ:^ 
ftttt^ffli^-f ^>5S^^dv ^'77^-1 t^iJ^tfy^ybS. ;f 

ft£ffl t, ^T#3fe©E^J0**lSiaT * 5 * J 9 o - ^yl/K#«rx1f -f > 
XtM vSS^ififtlniL. MHt^>^af- h©fS8!&§#Jt-T 
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3 4 



xXf;H^i\ (2) jgttffcS^*^ 0|*_{f 2 -faT V y;byftl 
b • ^->7-> (KLH) . *MkTfo7i > (BS A) , SUSta* 
BCGtt £&mf btl&o 



2. fej£Sttts:iS(c<fcs«iiB©fts 

»JS5, ftS^ft^WKft. -Ka^lRlA, 1 9 8 6 ^, a*±*k^£ 
Ik *r*fe{t¥«BBM 1 2 , I IK SlEH • SW* • IS 

{fc*!§IA, 1 9 9 2^i*«CIBtt©*ftiC*l:TfT9C<t*<l?S-So tit 

a'<>h, 'Jh* (Ribi) Ti?*'<>b. I5g7^> s BCGs 
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3 5 



P- 3£8H\ MT-MMP- 3 ICftf 'J £ o-^/UttftRtf*© 
•$*\ 5 v k k ^2, -7 h Ufcif 



3. s^n-^ana (#fus«) vmn 

D^'U V*S^L^^fflg&tt^&2g^Ci36<T§. ffl;L(f P 3-NS- 
1-Ag4-1 (NS-1, Eur. J. Immunology, 6, 511—519, 1976), 
SP2/0-Agl 4 (SP2, Nature, 276, 269-270, 1978 K v 
VXi xd-vMOP C- 2 1 >S*©P 3-X6 3 - A g 8 

-Ul CP3U 1, Current topics in Microbiol, and Immunol., 81, 
1-7, 1978 K P3-X6 3-Ag8 (X63, Nature, 256, 495— 
497, 1975 ). P3-X63-Ag8-653 (653, J. Immunol., 
123, 1548-1550, 1979) C 5 0 8-71^7 — 

>»&cdv^x s ^a-^mmwityjuKy ziMEM^m (dmemis 

1). RPMI-16 4 Oi%imt~V>mmigm^ mx-lil-is*) 
TU3i/>tit*<D$uk%i'g, ^IISKJlii* (FCS) ttt'«rSnis £t>i- 
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3 6 

£«cBHfcLfc©-&RPM I - 1 6 4 0S*^i*©iE«fti(6-e3lsI£t±ffi 

ifcT-SSo o LTlf &tL/:»fflJBMiB[<i:±i5 3. (DXS«cS6^# 
^/;Up-7|«^ «£tf*'Jvfca«iI& (MEMigife) N DM 

EMm rpmi - 1 6 4 o%mte£®mm%m<p^m£, uvm& 

£ LT«^gtt{fcLfc*>^^;UX (HVJ :Hemagg]ut 
inating virus of Japan) fcif fc^tf* bftSo 
L< W\ 3 0-6 O^CD^yxf-UV^iJ a-;u*0. 5- 

2 m 1 tJ0;L£C ^ : F»*< 1 , 0 0 0 — 8, 0 0 0 ©#Uxf 

l/>/'j3-;l/*ffil^CW<t*x £ ^K^fi^l , 0 0 0 - 4, 
0 0 0 ©*'Jxfl/>/iJ 3-JW£*)#i KffifflT^c M^ift 
*TO#'Jxfl^>^ij =J-;UD§gti. MtLtiS 0-6 0%<fcttScfc 

(U >^5£) : =xo-vfflJSt*©ffl£<i. 1 : 1-2 0 : 1 <h 
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3 7 

»&RJE6£ 1 ~ 1 OflfiUm\ RCRPMI - 1.6 4 oetttii'Oi 

5 

^V^tiA FCS^MEMSflk RPMI - 1 6 4 0 «*tt<5f© 

i (CH A T«iffi-e¥«-f oSSl-S- £ <i:^9«fc-9 Ic1"5 C t^Tg*^ 
*fi:c*nc^M*Jn]x.T?T-5cit>TtSo Sfc»6»8-1 6 b@i; 

StftS#*r CR I A) . »*fc«E#*r (EL I S A) , £*;fe£#Sf 

(f i a) ttif©aj£3^ *-siwiS7tSiigfflJ!a»aiKit (facs) 

25 So ^P-->^iffltfclHljT"5C<t3&<ff4L^o 
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6. -ey ? o— ^;i/tift©S!a 

»t»n^My'JK-7ftil FCS£WMEM*S*ft. RPMI-l 
»JX?> (2, 6, 10, 1 4-fh7>fM^f*» /ii'Ott 
ttzkfcU ^IL/:i, DEAE-t7 7 o-X£Dio^ l^^>£ 
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3 9 



SftSLT. «£fccfcO«7ELTSt>*t<5F a b, Fab* . F (ab' ) , 
«7cLTf§£*l5#IIWe£gSF a b' t*<Tt So Crtb 

5 >^>f A / 7 y -W , EL I SA^i'Sffl 
l^Ct^S, B-F^i^T^Tfcfe^^i^^^^T^CD^^ 

y-t'fm mt-mmp- 3 tc»-r -5Stft©-^*ttaipr«6^att^ 

■y-weii. ^Steffi;**. «IB^tt#©«JiD©lHfftcj6L;T|5|^-9-> 

F-f yfSTv-b^s ( forward) -fr > K-f ■yflT^H* 
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4 0 



»#fck #i)x^u> N ^'jyab°U>, ^U^ht'-;K ^'J7 y ft 

U- K 7^DH>-xfl/>^'iJ 3 y * £ ij U- h^M&fa 
*ffift7;U^S>. f^XF7X 7# 

p-x. JH«72fn-x, -fc^P-x. »eHr;l/P-x N *;^+-> 
y ^;M?/bn-x, -t?;Up-X7-t?7 1 - btet'O^ttzte&f&tJlu 

»t>n^fe©^ Ms MttSttifTs is?>fjy7t) >y 
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4 1 



}§£tl&MT — MMP — 3 tc#L«KWlce£?-;5*,> £ n-^;i/tn:ft 
$ S C <h # & o ffift 4 C ft t> ttISK#RiS <c BB-^-r 5 t> O 

Hf^ »5RBa8Sft, T#B*. ^fef^ fe*«lH. 4t3M^*-y-t?> 

fs^tftK* ^fe^K. w^tf&nn* 

Ktti\ tt#tttftH/i:4:**;(j , 5^(!:^T**5 0 **£ LTli. ifck* 
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4 2 

7*X7x- htit^^^iDVJSm:, -hD7x-WX7 

I) i> teS'J * (cff o c i * W*E tc f 3 c £ fe t S -5 0 

**?B(3*5^T{is H-^OJBJffit- 4 -t Fu^>>7x-«, l, 
2-7x-l/>i?7;>s x ^;^^>^>4'£ c !:^^7^?-fc:** 
5 ? h •> Kt£<!f £ 0-D £ h *>^*--fc\ ^';l/n-x- 6 - y 
• ft Koy^-^i*©B*K*©*a^Htfe¥iJfflT*^ t Ko + y 
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4 3 



Ufa t CDig^fC&ffl $ ft 6 Z t ©T S 5 «£SJtt i: H 5 d t £ 

•>7*-K l/>y>fVf^i/7*-h, N, N* -#'Jy 

f l/>h'X3-K7-trh7; F\ N, NT -xf U>t'XvH' ; h\ 
x^u>^*ij n-;l/fXX^ y;l/X^ K tfXv7\/ / <> 

: Ji?>^ l-x^;i/-3- O-^^f^^y^Dt 0 ;!/) 

20 i h\ X^«>W;^ 3» (2-f'Jy;l,yf^) 7 P ot^^-h 
CS PDP) x N-X? •> W i 4 - (N-vU-f ^ K^f-AO 

->£n'\*-fr>- 1 -*;l/#*->U- h (SMCC) . N-X;U*Xy- 
•>>-f 4 - (N-TU-f ; hV ^l/) -> ? d'n,*"* >- 1 - 

K N-x? >W ^ (.4 -a- KT-fef^W 7; 

25 yoyx- k N-X?->W ^ 4 - (1 -7H $ F7x- 

;l>) 7^u-k N- (£-7b^; K^n-f A^^v) =J^0R>f 
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4 4 

i K (EMCS) , S-7tf;^;^yFnA^i 
XSrft]*. S C i IC «fc 0 »j5fe£fT #T * & o 

ffi^£>IiJ£T£l& LTffl t * S C £ #T £ 5o SL#StSSJ6:ii*?i 0 6 
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4 5 

ftffl * nr^-r s ^ y+ji%itk%} i tsis f - set 

LT(i, ifb>->7; (EDTA) ^iOff* U* 0 

fc£©;Effiifo»*>^H* 7;U7^> N x*A^;i/? N fL^feig. 

*©«k©#«. tua«s»u k 4«k 
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PAC— IUB Commission on Biochemical Nomenclature^ J; 2>i>\ 

»»©HlSff»Jl Ce) Tibn^IlNM5 3 3 XLl-Blu 
e (XLl-Blu e/MMP-X 2) (3. ^7*7fl5B (KSft 

a) ^b^io<(iMiT§it 3f (©^#^3 o 5) comma 
m%xm&ffifc^x¥xm&$im£8i (nibh) KSKsnrfco 

(»IWB«2SP- 1 5 0 3 3^) . ^8^7fl 1 Bf^iSSKcfct?^ 

BP- 5 5 7 3 <hLTN I BHlcftSSftT^So ^©HlfeW 3 (f ) 
- (h) T'?#&n^T^^S*#^a->tttn:t MSB^MvKU 

^P^f7- fcf-3 (MT-MMP-3) aWSt^-f^y K- 
v (1 1 7 - 4 E 1 ) ti. sprit 7 ^7 5 B (HSrftB) A^NIBH 
fC*ft$*rC*5?) («X»fB*WP- 1 5 0 3 1 -t) . ¥)S8^7^ 1 
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4 7 

rE#-tFERM BP- 5 5 7 2 £ LTN I BH«c«g$tlT^5 0 



ggjfeffl l ffr&fcV ^d"/dt7— If (MT-MMP- 3) cDNAO 

mm 

10 Sf&ttMMP c DNAO#H(iS*W(cJKT©^ffi(ciLfcd<or?T^ 

i ) mmp7 7 s 'j--e«ff$nn»sE»t»f^x*n'r-; ft 0 

^v-£&$U b h!ii*cDNA©X^ P 
CRii^o 2) Sbtlfca^^n-^n-ytU, cD 
15 NA7^f^'J-J:»3 cDNAil^X^ »;-— >r-i"3o 
(a) cDNA7-fy7'J-©8i 

*i« nea. *>5^«j&«*fflii& (t h^t^M«H 

T 1 0 8 0 , h bWm&MffimV&V 9 3 7 *) ^bffltBL/c^RNA 

20 Mn:i^g^ c *H«Wr*«i, nK«ffl«ft*RNA*tBa 

ttft£LTfro/d£S**Lrt:o ffi«s&^©£RN ACftttjfcU ^T- 
> ? >-^h-fe'> r 7^i£ (Biochemistry, 18:5294 — 
5 2 9 9, 1 9 7 9 ) i:L/:^oTffl\ *f£ft/c£RN AJ: 0 # U 
(A) ' mRNA^'J^ (dT) -b^D-x*7AS«fflLT»» 
25 Lfco 

cDNA©Mli^7-&^77>0j?i (Gene, 2 5:26 
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4 8 



3 - 2 6 9, 1 9 8 3 ) i:LfcA<otifofco »»Lrt:*U (A) m 

< -?-t U SuperScrip t iEglW*' (Stratagen 
e) tffi^ti st strand c DN A*^JftL^o C^RNa 
se HTi&SU K^T*HBIDNA*U^ 3~ t? I £ffl^T. 2n 
d strand c D N A££fi)t L 2 #££ c D N A*ft8! L/c Q cD 
NAOSl «©£j£Ji N 5jalO#'JA' m R N AM^it >7;k 2# 
1 <Z)y>yi, • a**-*-?- (8 0 uM) atfKJ£ffl«aitt4. 5 jtz 1 CD 
S^«f«r 7 0 'C-e l 0»ffl^>*a^-5/3>«iaiLyt«s *T*ft*PU 
Ctl«C5 xsie^a«a4 /£ K 0. lM©yftXl^f h-;t/ (DD 
T) 2#k lOmM dNTP s U 1 WRNa s e-T^h t7- 
1 jti 1 £rSn^ .6 < ffl6 U 0. 5 // 1 (fil 0 0.a~-y h) CD Super 
Script reverse transcriptase (GIBCO BRL)£#nx. N 3 7 °C~e 1 B^fyH 
>*^--> 3 >M1L/:I, 7 0 o CTl OdBBfcyiLfco cDNAO 

cDNA7^77'J-coii{i, mz.tfX g t 1 1 ^fflLtlTOC 
ti<T§So ^JSLfc2*«cDNA^T 4 D N A # <J / 5 — 
ftl/cgL E c oR I y IftrJ:*) cDNAtl:ff4t5EcoR 
I 1M bit+MttZo Sfii:EcoRPJ>A-d (pGGAAT 
TCO^T,, DNAU^f- fe*TaI*SU E c o R I mit+Z C i icj: 
t)ffi*«jl;:E coRIt-f YZfitZcDNAZmmLtZo COcDN 
A^^gt 1 lOEcoRIt^ K^P-->/Lfco &(C^cDc D 
NA^'f > fcf FDA\ y y-^>^. y HC^D'^y ^r-^V^'U c D 
NA7^f7 , 7 'J cDNA7^^7 U - £ LTlim»(Z>« 
* t HI^ft^cDNA^^'J- (CLONTECH) 
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(b) Sfjg^MMPcDNABfK-coflJiB 

(PCR) Sff-afco JffSttMMP cDNA»fK*OPCR±iipi 
te. ^J-tte' R. Saiki, et al., Science, Vol. 230, pp. 1350 (1985); 
R. Saiki, et al., Science, Vol. 239, pp. 487 (1985); PCRf-^ 
Ju'J- (PCR Technology) , ZF 7 ^ Y>-fV* (Stockton Press) 

1 // 1 ©±KIg©RJE^«3£»M£ LTffll\ 5 # I CD 1 0 x P 
CR«»ffi^ l/M02 5mM dNTPs, 1 u 1 ©itBffl^*5 v 
"Stfl ^.--y ho Taq polymerase ©fi£ft£ftMJia7ja? 5 0 /z 1 
iL/co C©El6ffll6tt4 9 3tT*im 5 5 °CT 1 #BB* LT 7 

MMP77 $ , J-©tt«K>-i'>+^t,iS5S*c«»$nr^-6T5 
ygfBe^Ji LT, GEADIMI (MM P - 1 CDG 1 y 1 3 s — I 1 e ' R 1 . 
MM P — 2 CD G 1 y ,r ' 6 ~I 1 e ,7t N MMP — 3 CDG 1 y ,ss — 
I 1 e lG1 . MM P — 7 COG 1 y ' 5 " -1 1 e ,s6 , MMP- 8© 
G 1 y 1 5 1 - I 1 e ,B0 , MM P-9^A r g' fl! - I 1 e ica N 
MMP - 1 OOG 1 y ,s ' - I 1 e ,sn % MMP - 1 1 CDG 1 y 1 r> 1 — 
I 1 e ,:,T MMMP- 1 2<DG 1 y ,SR -Val m lc*ft**ftflS 

t&o r i jwt&^&mi A-Eie«sos^tcL/c*<oyt) &t>' 

GDAHFDDDE (MMP - 1 ©G 1 y 102 -G 1 u 201 N 
MMP - 2 <£>G 1 y 2n " -G 1 u 2M , MM P - 3 CD A s n 1 n 2 - 
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5 0 

G 1 u 201 . MMP — 7 (DG ] y 187 -G ] u l!lli , MM P — 8 
G 1 y ,nt ~G 1 u 20B x MMP- 9<DG 1 n ,0fl -Glu :n " . 
MMP - I 0©Ty r 11,1 -G ] u 20 " . MMP - 1 1 (DG 1 u 18,1 ~ 
G J u ,n; . MMP-12©Gly l32 -Glu 201 (C^n^tltg^l" 

c^>r-e-s»icffla-r*T $ y senior s -/s*e«-«w« i 

(5* 7^>f V- 5 P- 4) 
CE^JS^- : 3 ] 

5' - (CXfiG) G (AXteCXteGXiiT) (AXtiCXiiG) 
(AXtiCX(iG) (AXteCXiiGXteT) GC (AXteT) GA 
(CXteT) AT (AX(iC) (AX(iG) T (CXteG) AT-3' 
&0%OI^!J^^^3 T ^7^7- (3* ^7^-7- 3 P- 2) 
CE?»J#^ : 4 ] 

5' - (CXteT) TC (AXtiG) T (CXteG) ( AXIi CXfiG 
XteT) TC (AXiiG) TC (AX(iG) AA (AXteG) TG (A 
X(iG) (AXteG) (AXteCXteT) (AXteG) TC (CX&T) 
CC 

£DNA">>-fcr1M1fMo d eI392 (Applied Biosy 
s t ems) fcffifflU &- : ;7 J *7.V *7 KIT* h&tcj; 

COB3\ 77^7-5P-4 5' ffliJdB amH I 1M K 75 
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5 1 

v-3P-2tc(i3' fflijicE c or I--** hzmAitza m^ntz-?? 

fccfctf^^-f "7-3 P - 2 fi 1 OmM 'J >@£^ h ] ) V 
AiMpH 6. 8T?¥8MtLfc-v (Pharmacia) 
*SH>»il!U 2 6 0 nm©K*ft*»J*LT2 0 xzM(CB»Lfc t>© 
5 £fflWc 0 

L^7°7^-^b¥M£ft>51MX (90~120bp)CDPCR^ 
«U 7«g£fflUi, »S!Lfco »»L3t#PCR'^«I*B amH IRtf 
E c oR I T«L, il^tt^X ? h\ Wx.i±'p Bluescript 

10 ^pUC 1 8 t£t*<DB amH K E c oR Me-*:/* n 

L/co #]*.lf. 1 0// l©PCRSft*l 0%t°'J7^'J^7 = K^rVl/ 
«a»»T?£8ILTttglU &J120-130 bp©PCRSft^ 7 
7X;FpBluescr ip t ™<9 9 $ u-~yyLtz 0 
1 tl 1 £>P C Rgftk l/zlOlOX^^y-^g 

15 ffiSSfk^^-iftRtM // 1©T4DNAU#— Ir^kfcSKJfcfflS 

itS<£3>^T-> hfflJB (Wx.tf, *»IHB 1 0 l^XL 1 - B 1 ue 
CDn MBJ&&Mgffl-C£&) icTA Cloning Kit (Invitrogen) (O 

20 19, pCR™«<!feD^^^-*ffl^-5^ifct?^So ^n-WtL/c 
PCR^ttOffiSBE^ISrS^tDNAy-VyifMod e 1 3 7 3 A (A 
pplied Biosystems)> Taq^ 7°^ ? 
;l/ i/ — ^ x > ^ > .yh (Appl i ed Biosystems) 

25 L C ft h 7 II© P C RSttOiSSKWSrBEfclMM P ©£SE?iJ 

<fcifc8LA:|££. 2oteKK«S$ftT^*MMP- 2 ©i&gi^ij (J. 
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5 2 

Biol. Chem. , 261:6600 — 6605, 1986) CD— 
Bt, lotiMMP- 9 co^SE^j (J. Biol, Chem., 26 
4:1721 3- 1 7 2 2 1, 1 9 8 9 ) <D~B £-» Ltz 0 m<D4 

m<D?c Rmmoft. 2 oiimm p t (i*nMfiRttfiS£7ij-e* o 

«CD2o«i9 3 bpTRI— ©K^J*WLT:fc?K MMPaie^tffilpHt 

t6^:MMP-X > ht^igLfco 

(c) cDNA7^77 y-^&OSrJSMT-MMP- Sigfi^OX^ 

fu^l (b) Tlbft/:MMP-X2 77^>h (cDNA$rtf) 2 
5 n g£\ ^(^^^^-fAFDNA^^"] h (Bo e 

hringer Mannhaim) LT (a- 38 P) d CTP 

CAmershain) *ffl^Ttt!BLs 2-5. 0 C P M/ u g®Jt?Stt*l* 
■o^n-y*»)t 0 C*i*«*tz>"t hi«^/:(«McDNA7< 

(a) riTieiScL/cA g t 1 1 Lfcfc hPBftticDNA 

75 'J-£lt±®;*;8§SY 1 0 9 0(^4 x 1 0 4 75-^jfm#& 

-kmmy 1 o 9 oj*£o. 0 2^^;uh-x*^tL*s«6T 1 ftsssu 

ill. 1 OmM MgSO.i CSR»Lfco C CDfflBaSR««£i ^ r — ^ 
ft*«^L3 7°C1 5»Bi«fiLs 7 7 -^*SiIi:Rt$tt 0 C 
n<ctfc*^^a^, ¥#ftS!LT:fc^fcl 5 cm 2 h±(c£ 
tffco h£4 2°CT : 1 (feffifiU 75-*£flM<*-£fc»s ^ 

n>7-r;U^- (0Jx.(i\ 'Wtf>K (Hy bond) -N, Ame r 
sham) fe5^li-hD-fe;Vp-^7^;^- (W*.tfHATF* M 
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i 1 1 i p o r e) 47 u- h±(cl^ N ft 3 0fWH»BLfc o K4« 
^i:*W<LT;l/* USffiS (0. 5'M NaOHMl. 5M Na 
C 1) iziftfflg:ltz^ (1. 5M NaClttO. 5M 

Tr i s-HC lttfftts PH8) (c 1 5 £H8Lfco 
42 xSSPE (0. 36M NaC K 2 0 mM NaH 2 PO ( S 
£>'2mM EDTA) t»L/:fi iKLfco ±i£o75 - ^ 

:®7^I/^-^8 0°CT2B#r B ^-^>^L. DNA4@*Lfco 

2°C. l^mac^SClM NaCK 1 mM EDTA£O'0. 1% 
Sodium dodecyl sulfate (SDS) 5 0 
mM Tris-HClifil pH8. 0 ) TiSMMS. ? >J ?4 

[50% formamide. SxDenhardt' s jgift 
(0. 2 ^jfa/ST^y ^ 0. 2% polyvinylpyr 
olidone). 5 x S S PE. 0. 1% SDS. 100// g/m I 
tt^ttl^W^DNA] lc«U 4 2°CT6~8B|P B 17U/W7'';^ 
-tr->3 >4frofc 0 1 0 0°C. 5#fHSDSfc£tt3tf;fc (c) 3g 
T*E« Lfc* 8 P« fH7o -747 U'n -f 7 'J *V -tf- •> 3 vSfftlcjKta 
U 4 2°Cr- 1 ftA-f^ij ^-f-tf-xg >4rro/c 0 'W;/iJ ^-r-tf- 
•>3>tc7SL 7^;l/^-4SaT*SfiD0. USDS$t2xSS 
CSflETfti^Lfco ftC7^^-^0. USDSttcDO. 2xS 
SC&il£*(C5 5t\ 3 0^1^0 C©Sft4 2l3ISf9aiLfcc:© 
7^^»ML/:|i X*§7<r;UA (Kodak XR) iMfc- 
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(lOOmM NaClKtflOmM MgSO. ^S5 0mM Tr 

5 i s-hc pH7. immLtzo Z&7 T-vmffimz 
mmi^mir, fttKin o~i o oy^-^^fi/i o cm 2 

7°b- KDj|S(c«RLT*HBS-SSLT*S 1 Ocm- 7U - He 

10 

(d) «f*IMT-MMP-3»e : F*ftoaSlx.{*:A g t 1 1 DNA 

2*->fcLtz7T-V**tl?im (c) ig©E«tK««cyb- 
f-f>^L4 2ts 3B$R|J#»U ftl^T3 7 °C, lft#fiLfc«SM 
15 «K<ca«0^nD^;l/A*JniLSa"tf3 OMll/io SMMi 

O^IC^^Ji^C^'Jxf l/>/iJ d-;1/- 6 000 (PEG-600 

o) *ja*.«#Lfctt. 4°cTip#p B TO^Lfco cn«t^iL±» 

20 U ^'J-tru-;l^'5>^> hffl*£53«ft (Molecular c 
loning, a laboratory manual, Ed. T. 
Man i as t i s, Cold Spring Harvour La 
boratory, 2nd Ed. 7 8, 1 9 8 9 ) KJ; OSfS! Lfco 
S&ftfc7 7-^*TMS»C!Bi«U DNase I&cfcO'RNas 

25 e A^MJISL 2 0mM EDTA. 5 0/ig/ml Protei 
nase K&O'O. 5% SDSiM^te6 5^ lBSfiSftfiL 
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K«U TE&R (1 OmM EDTAtWl OmM Tris-HCl 
«S»* pH8) WSiSLfco 



(e) WA»riiCDl6*ieWj*5£ 

mill (d) TPS2L^A g t 1 1 DNA£E c oR I T5M?U # 
ABrJt «r»K»S!Sfc, ^^-pBluescript™ (Strat 
agene) OEcoR lSfit;t/^D--ym o COlfel* 
pBluescript "C^HBINM 533 XLl-Blue £JBH 
e&L/Co JBJME8MM&*F' &«8U W-77-^VCSMl 3 
(S t r a t a g e n e) *J«ft$ii:i»R**-rSo 
LKft£B&£, CftfcPEG/Na C 3 T-S*£ttH3ii-5o 
ftKTE^CW, l*lDNA^7x;-;i/itfj N 
ttlRlCtOlHliRL^o CO 1 *MDNAO±^gI£^iJ^m^:DNA*>-y 
>^Mo de 1 3 7 3 A (Applied Biosystems). 
Ta q^'-f y^^T-IfY ^;l/i>-^ai>v>^>.y h (Ap p 1 i e 
d Biosystems) *ffifflU*£lfco ftSLfcfiSiE^JO^ 
fi(i2 1 0 7bpT^^ -eoiS^J(iIE^coi^iJ#-t : lKEHLfca 
GENBANK/EMBL DNA Data Base^iL, E 

SL&^o/Co CC7>^2. 1 k b<DDNAi£^J4»C«i N «|*B 0 4 T 5 

l"MT-MMP - 3 j tgtftffco ffl&tl^D 
NA&fK^T^X = KPEX, pMEMneo. p K G&i:©^^ - 
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Mm, cHo*Bja^<*f-eies$-ii-5ci^TSSo 

±i£MT-MMP- 3£a- K+"SftKKW£»ALfc'^*- (p 
SG 5™ (Stratagene)) <&^W1"^^SiSNM 5 3 3 X 
Ll-Blue (XLl-Blu e/MMP-X 2) (4. IlSiaffiISi 
^X¥XH^%^Bfr^SIt#-§-F ERM B P - 5 5 7 3 <h LTf?K 

5 0 3 3f USSR) hftfi(wS-i<«fE^0 
»«»*36^flc 8^7fliei:^tl/:)o 

(f) MT-MMP- 3 ©7 $ y»EM»tff 
E?"JSE&]#^ : 1 (Cge«©M T - MM P - 3 ©tBSEW^ 
tLSiE^ISSe^JS-t : 2 ic§5« L/cT * J Bffi?iJ*SSE*D©MMP s 07 

#-t : 2i:SLfc7;y»Eyi](t MMP 7 r $ 'J - £itj 

U MMP 7 r i U-(c#»^«£ K^>M», "6. #«K£B$ 

Wc a MM P77; 'J -r-#^(c^^(c^$^LTl^7°D^i 

ffittSOWBrSB&iESOBEW PRCGVPDIiMT-MMP- 3Tt% 

Z n l "OS^a5&«rStTgtt * >©7 S V »i£^J«-MT-MMP - 

3 iflfeOBEtoOMMPiitKLytiC^. MT-MMP- 1 iztit&fe 

2 iC*f LT 5 1 MM P - 2 SO'MM P - 9 IZtt LT 5 0 MM P 
- 1 izti LT 4 9 MMP - 3 IC*tLT4 8 MMP — 8 (CittLT 

4 7%. MMP- 1 1 (C&LT4 6%, MM P - 7 <c2t LT 4 4 
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£ t> fcMT - MM P - 3 £>7 ^ / SE^J±TflfeCDMM P <!: Jttt LT# 

7f- YV*<{>ttmY* -f >©Hi-fftt1"SGSSKFH I RRKR 
©Ey«*&tt£ 1 17; -/KSKOJfAEM- 1 ( I S - 1 ; E*IJS© 
EM#^: 2CDG1 y'°* -Arg m ) N hV -f >*£>P Y S E 
LENG©E^t><£S8T;yKHScD»AE?iJ-2 (IS- 2 ;E 
9»J*OE9"IS-t :20Pro ,7l -Gly ,7H ) h5>X> >7V 
> -f Vfll© 2 4 fioRTkttT ; 7 B®*&E?>JA I A I V I P C I 
LALCLLVLVYTVFQF^T 5 7UBSS©»Affi?lJ- 
3 ( I S - 3 ; E^J&OE^JS-Sg- : 2 (DA s p r> ™ ~~V a 1 B0A ) 
£^3 0 C©<fc-5tt3 *ift<Z>#AEMt±, MMP7 7;'J-4iT'liMT 
-MM P — 1 tc^TO^SU flb©MMP(CttBa6btLtt^-3^ 0 
MT-MMP- 3 IcfctfS 3 ^BfrO#AE^JJ=^^Tffilf 
7; yBB£K©»{i. MT -MM P - 1 IZ&VZZtlt&tAjtm:-?' 

%>-otz-h\ t i j tikomj&te, mt-mmp- i ozntawhfrizm 

^TfcO, I S- 3©MT-MMP- 1 £ <Dffim&te 3 7 %T*ofc 0 
fc*>\ ±E^J©*SHttii 4 3 $tfT*ofc 0 *SJ©#AE?IJ I S - 1 l*m 
WWi:MMP-l 1 (cfeffftLT^-5*<. I S- 1 *tr«#$nrt^ 
E^'JRXKRiis Xyf'J ^^ftyDxT-HfOfflKafitOE^J-eifJs 
7; ;»E?iJRXKRIiXyfU *> >t£7 dt7»' tf tc <fc -50 < <&H« 
44»»ffi^>'^S©ra»r«ttT*5Ci^tobnT^S (J. Bio 
1. Chem., 266:12127-12130, 1 9 9 I) 0 IS 

*.&n. mt-mmp- i ©BRjioT4*»w^-e**} (j. Bioi. 

Chem. :2 7 0, 8 0 1 - 8 0 5, 1 9 9 5 ), MT-MMP-3 
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T-MMP-3cDNACJ:ota- KSftS* >'<?RCD7 i /g£SE 

/:MT-MMP- 1 <hfc^fRLTl>6£\ Sffl^^TWB^&^cR/j:^, 
4fc»fifcS^oti^o **BJJ©* 6 9 kDa©^ 

CtL&OiE^J±04#«ii. MT-MMP- 1 MMT-MMP- 3 fcfc. 

^ftfeff'J 2 MT-MMP-3mRNA©*5 
(a) fc hia^*T©^ 

oly (A) RNA^u^LUSy >yi/>Human Mu 
Itiple Tissue Northern Blots (C 1 o. 
n t e c h) "P&mitznmmi '(e) 3lCIE«L/i2. 1 

u-yomwitemmi (c) mmmtwimizn-otzo 3xssc 

(0. 45M N a C 1 , 0, 045M trisodium cit 
rate 2H» Os pH7. 0) tS bikfzM u 1 t i p 1 e T i 
ssue Northern Blot s <DV * 
?41£-i/ B >mm (0. 7 5M NaCK 2. 5mM EDTA, 
0. 5xDenhardt' sSiS^. 5 0% f o rmami d eM ■ 
\% SDSt^2 0mM Tris-HCl» pH7. 5) 1 
0m 1 *7?8^tcaSLtid<t> 4 2 0 C-e2-3^yu^^7''J^'< 



WO 97/04080 




PCT/JP96/01956 



5 9 



>&?£fc 10% sodium dextraru20# g/m 1 W&. 

5 -v 3 >€rfro^o A'1'7''J^-if-y' 3 >^7^ 0. 1% SDS 
t*2xsSC L /Co 

R(cyn v h*0. 1% SDS^#1 xSSCSjR*(=5 5tl. 3 
O^PflBl^fco Ccoyn-y h^W^-f y-^T^-5^if-B AS 1 0 
0 0 (S±¥Jf7-f;I/A»5S;&1±) ■ehU-7LM«i:^5mRN 
10 A©fi^aK#SWILfco dCDtg. |Hli:yD7h^' 12 PSL/:Gl 
yceraldehyde-3-phosphate dehydro 
genase (GAPDH) itfr? (CLONTECH) Sffll^yo 
-fcf^U mRNA©rt«i»¥£Lfco 
*Oft£4EI2 AlcfrLfco MT-MMP- 3 mRNA0t>fX(i, 
15 1 2 k b »-«fcffl«EK 1$ N JB\ JJfeflSt?H^» 

S*!£a6rt:#, ML II, #tt«5T*«i»aj$n^:^-3fco 
— IrI^ICH uman Multiple Tissue Nort 
hern Blots (C 1 on t ech) *ffll\ : ' - P1§!$ L/cMT 
-MMP- 1 cDNA^D-^LT;»f>7Dyf>f y^ffo 
20 4. 5 k b(Ctttb$n/cMT-MMP- lmRNA(±x 1*^ 

H*^v MT-MMP- 1 iMT-MMP- 3 cd ^ □ y >J -tf 

25 (b) £SafflflS*T-©»5l 

t h^S?gfflS*TdMT-MMP- 3mRNA©»S*ttWL 
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tzo t vmmmt LT,. Dipsi#«iaH e p 2. j^wss^mst 2 

4. Mi3BS*fflJ!&PC- 3. I0Efe**fflfl£KKLS. NKPS&tfMK 
N-2 8. #KK£*fflHaSK-ES - lRO'U-2 0 S* Ji¥fflH3& 

sfcaiso s c - 1 9 Rvm&m&mmMA 375, sisiiEt it 
5 ^m^mmmmu e l itz 0 

Saiias&^atBLfcRNA, l&fttco£ l 0 #g£5 0%f o rm 
amides 17. 5%f ormal intf 2%MOPS, pH 7. 

mop s*-c««flc»4rff ~>tz 0 mMkoYjiz, ND>y>yb 

10 > ($Jx.te\ Hybond-N, Amersham) i:filL/; 0 K¥ 
>^l/>4Sfi2 5 4 nm©**M**l 2 0 OtOp^i-^ 
JSItU mizLtzo CCDT-o y h*fr3S (a) <t[§] L: < n:; P«»Lfc c 
DNAii 6B#Pfl/W7U ^Hf--> 3 >*fi^\ ^"f*^ ^-^T^- 
^-flf-BAS 1 0 0 0 (»±¥K"7-f;l/Att^tt) T h 
15 ->^;UcD^ffi. ^g^fFffiL/co 

MT-MMP-3mRNA(t T2 4«0 ; He p 2*fflJSTflfe©ffl 

1 mRNACD^U^tifiU^i/tfftofco MT-MMP - 1 

mRNA<8jgStt3£S£E&fcOS C- 1 9 »flS&tfH E LSMSTteiS 
20 CM T - MM P - 3 m R N A «iflfe©fflK«cJt-<fi o 
(H2 B) o 

MT-MMP - 1MMT-MMP-3(1 -£©7 S /KIWJ^JfcB! 
£® i6T SflSl L U t^DMMP-2 ©ffittft 
t^-5|H|L;flFffl* : firLT^5(Ct)»&-r ! (H^)6#BS) N -ec?>»S(i. 
25 ffltt*5^«i*ffllfiu^Tii±<Stt5^^-v**Lfco ccdc ili. 
MT-MMP- 1 iMT-MMP- 3 A^jSlHL^aRtfftffl^W+S 
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(a) as* 1 ;^^ K©«S8 

5 E?iJg©E?ij#-t : 2KK»LfcMT-MMP-3©TS y»EM* 

ck^ffeOMMP-7 r * y-i©ffiEfe&<fil\ MT-MMP-3CM 
WfcEMthlT, *0 4fl0E7iJ£«KU £/&L/c 0 
CEW#-9 : 5 ) 

QTRGS SKFH I RRKR 
10 <lE?iJgS£?i|#-sf : 2©G]n ini; -Arg 11 " ©EW ; r# y ^-f^ 

KAj tii&E-j-s) 

(E?IJ#^ : 6 ] 

EEVPYSELENGKRD 

(E7»J* E?>I#-§- : 20G1 u 1 f ' B -Asp 1 " 1 ©E?iJ ; y 
15 KBj (tB8E-r$) 
CE^iJS^ : 7 ] 

PTS PRMS VVRS AETMQS A 

(E^lJSE^JS-f- : 2©Pro i3 -Al a Ta ©E7»J; r# y /^y^ k C J 

20 CE^IJS-t : 8 ) 

TLGNPNHDGNDLFL 

(EWSEWS-f :2<OThr :!9 -Leu N! ©E7( ; ^ • j 
KDj iB^IE^^) 

25 6 0 0 , Mi 1 1 iGen/Bioserch) LT. Fmo c 
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tzo StfLltz^yj- Fd/zBondasphe r e, C 1 8 #5 A (W 
a t e r s) ^ffli^;ilMft;^D7h/7 7^-iai9igL/;o 



(b) ##y^y*K£BSA©tt£ft©BM 

S3>^af-htLfco 20mgBSA^2ml©0. lM'J>ii 
?e?g(pH7. 5) lC-mffiltzi>C0t 1 8. 13mg N-(6-ma 
leimidocaproyloxy) succ i n imi de^2 0 
0 jul <Di?/ TJl<frJl><LT i b'izmmitzbOtm^U 3 0°C. 3 0 
flfelRJES-frfco oOtf. ±EOii6**0. lMU^SlSiBft (PH 
7. 0) TfTMLfcPD- 1 0 (Pharmacia) 
fco ^ KMS^LfcB S A£#flXU 1. 5 m I JBtTKWBLfco 

^U-f = K^l/;BSAi:^L5 0£-fc;i/S©HuK (a) T?£jScL 
] ) ^7* f* K* 1 m 1 © 0 . lM'J ( p H 7 .. 0 ) tc?g 

»ifct>©£*fteftii£-u 4°c. 2ow>r^a^-hu bs 

A - # 'J ^7 * K*^#*H« Lfco 

( c ) n^e&iniiaoHH! 

ffiiE (b) "eiB8aLfc4a3H©# l J^f- KA N B. C&t>*D<hBS 
A£©II£ft:*tt*'ft2 0 0 jKg*S^7DO K7S^a^> hi^fc 
8ii^Ba 1 b/ci«v^XicJ5MertfS:4L. WIsIfejSL^o 1 8 B« 
(CO. lM'J (PH7. 5) iC?g^L/c#}I^ft:2 0 0 ^ 

K3 2 Hfittci&Jnfeffi^f iRI*»(c«.a^<#: l 0 0 jagfciMRrtft^U 
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(d) musM^ 

( l ) «T©tt*4*J<t0^ft*ffl^/Co 

RPMI- 1 6 4 0M:RPMI- 1 6 4 0 (Flow Lab. ) 
tcSiSSK^hU^A (2 4mM) x f;l/fc* h 'J £ A (ImM) . 
5 ^^->>;>G^U^A (5 OU/ml) . K7;^-» (100//g 
/ml)4lD^ K7^7-fXtpH^7. 2{CU 0. 2 jam^EM 
> 7 L* > 7 * -tf&BI 5fi L /c 0 
NS- : ±!5RPM 1 - 1 6 4 0 flft&K&B^a Lfc F C S 

(M. A. B i o p r o d u c t s) * 1 5 % (v/v) ©iftKfCfc-S 

P EG 4 0 0 OSS : R PM I - 1 6 4 OJgfl&Ktf'J uy/ij n 
-/M 0 0 0 (PEG 4000, Merk & Co. ) ^50% 

8 2 (SP2/0-Agl 4) 
15 ioB^lt Selected Method in CeMula 
r Immunology p p 3 5 1 — 3 7 2 (ed. B. B. Mi 
shell and S. N. Shiigi),W. H. Freema 
n and Company ( 1 9 8 0 ) tClStfctDO i Z><Djj&%:% 

20 

o^mmmmt * xd-7«sp 2 tos^ns ltw&-?&o 

luSe (c) ^HSLfcSfiilWffllia <£«$1 0 0%) **vfc'*i<h£ 

^o-^M (±iwga*i 00%) tzs : \ coitmx^Tco^m^m 

MI 1 6 4 OiSiTeftfrLfco ftCHCSffiKHiBU »6<*-t*-5fci6 
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icSKttan&i. i x i o :i mt uo- nm2. ixh b ki 

/c 0 iitSL/c»JC3 7°C{Cjtai^L/cPEG 4 0 0 0M (5 0% (w 
/v) *'Jxf L/>^U 3-A/4 0 0 0 #WRPMI 1 6 4 0 fgtfM 
7. lml^lMTSTU 1»PJ«»L. ifflJja*B!R». 
/Co ^(C3 7°CiCSD^L/cRPM I 1 6 4 0 *1161 4. 2ml^2M 

/Co ft(cc<Dj6tiSLfcffllia(C3 7"C{c:ftifflLfcNS - 1 **fe MftH^iE 
Liz ] 5 % (w/v) fiF^BSlfiifii* (JRH Biosciences) 
tSRPMI 164 0 igttfe) 7 1 m 1 «-a^(Cjnx. x **^«B8S#* 
fiyri >yT*ftftLiz 0 3 t>K|I|#iifcl 4 2ml «-fti^r 
SRL, ^'J7f U>S9 6^-7^ ^ D^i;Kc^x^*9 6. Ox 

i o r * m/ o . i m i omm&iMtLtzo wa^fe/c±ie^-r.^ o ^ * 

^4 7 ^KS^fX/ 9 3 K£ftl+Tza£ 3 7 °C. M£ 1 0 0 L 

# V KB - B S AJI^-^T^S L/cT^ X*^flf«©if^-e 

It. (MIS 6. 2X1 0 s ii;xo-«l. 2 4 x 1 0 R ffl^g 
£U ±ETrMLf;PEG 4 0 0 0 RPM I 1 6 4 0 N 
S- 1 tl^tl 4. lmK 3 6. 9m L 12 3mlH^ 0 

* U KC - B S AK^ftTftffi Lfc?«> xft*©»j|fflgSO»^ 

»»Bfla3. 6 x l 0 H Bt ;xp-t«T. 5X1 0 : l^L, 
P E G 4 0 0 0 jgjfc. RPM 1 1 6 4 0 «ift. N S - 1 *Sife£^tl 
ft 2. 5m K 2 2. 5m K 7 SmlffilLfe 'J^T^KD-B 
SAa^ftT'feSL/t^^xSJfeOBfflgaoJi^ ltlSJ6. 0 x 1 0 H 
ii;xo-T«l. 2X10" fi£S£U PEG 4 0 0 0 
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RPM I 1 6 4 OlgJtis NS - \%m$:%tl?fl4. OmK 3 6. 0 
m K 12 0m M$fflL/c 0 

(e) atR*tftfc«t-s^>ryy k— e©atRw*«[ 
5 ( i ) imt^mimrcDM^r'^^o 

HATJgitt : Bute (d) (1 ) T^/;NS- 1 igiftKlEi;: h 
>f> (1 OO/iM) ^ 7;7yf'J> (0, 4 uM) fcitff-S ^ > 
(1 6tfM) *ijflx.fc 0 
HT±£ifc : T * J 7°x'J >*|»±L/cJEiH«±EHAT«i|6i|S|-ffl 

(2) lute (d) ©s*w*6asB (i b@) . mmz^xv-jit 0 ^ 

v hTrHAT^±tk2^ Oft 0 . 1ml) *ft]*.A:o 2. 3. 5, 8BI 
tcHSHS©*** (ttO. 1ml) *#fL^HATJS«!-elS»x.. 1 IB 

hi* (EL I S A) iz^^m^^j^m^tzo 

A, Bs CfeitfD^n^'ntfn- h Ls fttcft^fflPBS (0. 0 5 
%Tw e e n 2 0 *ffl^Tft»Lr*K»©^^f- K*r»l*fc 0 
20 - h£I5#£l %BSAtr7 , D 7 ^ Lfc 0 COS 1 ) 

HDL, iStfilWlLfco 2ftft#iLriSj^t)*tJ f ^l/3*-+>' 
^— tf CHRP) Sfil^^tltT^Xftffi^nyu XCappel L 
ab. ) ZmtL, $bltm&T-tfoltifrA»SlLtZo &lw»!KT*;&5®» 
25 fbk*£o- 7x-U>i?Ti >*SD^ MOi^i'^Dyi/- 
hfflE*ff»"Jfi* (MR P - A 4 , $7-) £ffll*T4 9 2 nm« 
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(f) ^-ryj k-7o^o-->/ 

5 y k-^*s KSf»Rft*ffl^r*y ?v-yitUzo -r ns 

^^^0 5f, IB. 0. 5fiKfcSJ;?K#«U -*fteft3 6 
7v\ 3 6:*, 2 4 /vlC^X./^ 5 0g„ 1 2 BglC^x/KcftO. 1 
10 m 1 ONS- 1 ^S-iESnLfco £ n-->?7*1&m& 2 flH"e. MIS 

0%JH±r*5»(«^T (e) KIE*tLrt:EL I SA^o/; 0 
fc± £ i^Bfttti I, ^x^od o 1 mo 

^w^j K-7^nfn7i, i6i, lie. 4fis&*irtio 

(g) a^i) K-v©JS*i*y ^D-i-;i/ffi#©f|H 

20 S^n^W^y F-7»NS - l*«fiT?«*U '*®±i*j^ 
0-10 0 ^ g/m -^^ftiflSC 

>£JKKrt&-^L/cv^x (BALB/c^ * s 6 iBfiS) f^{nj L: < J|g 
IBrtfi-^U 1 ~ 2 aSPaia % K*W^fe4-7mg/ml©*;^D 
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W(Bio-Rad) i:8StS^ 0. iM^x>l|M ( P H5) 

(h) £n-^;Uffitt©£5X, 
5 M&ltzEL I S AKfi£l\ &#U^7* KA. ^U^f-KB. * 

3 >7U-Hc x (f) TS&tlfcty ^D->©±»4iDX.fc 0 »(C 
PBST'ft»tts 7>f V#^^f#JlW'>*4 f tn:T^XI gGtrift (Zy 
med Lab. ) ^Sn^/c 0 P B S IC <fc «!) jSfeJMfe. B^^O^M- 
10 *^'-^f$1*4^^I gG (H+L) gH£LTi®I£ 

J:-9i:MT-MMP- 3 (c^r-r^^&y ? o-^;i4aft*±'W :/»J K- 

15 



20 



25 
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A 


116-1B7 


rl//c 




116-2G6 


7l/K 




116-6A11 


rl//c 




116-7B2 


III K 




116-10E10 


III K 




116-11B2 


l±l K 




116-12E3 


III K 





^; £ n 




B 


117-1F6 


ri//c 




117-2H5 


7l/K 




117-3B9 


rllfc 




117-4B1 


rl/K 




117-5A6 


r Uk 




117-6C11 


t1/k 




117-9H5 


rl/K 




117-10C6 


rl/K 




117-13B6 


r2a/« 




117-14E3 


rl/K 




117-15C5 


rl/K 




117-16E10 


rl/K 




117-17B10 


r 2b/ a; 




117-18D9 


71//C 




117-19D1 


rl/K 




117-20B3 


rl/K 





♦ 








C 


157-3G4 


7 1/ a; 




157-4A5 


7 2b/ a: 




157-6F5 


7 1/ a: 




157-11E1 


til K 
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4 



* 'J ^7°^ K 






D 


158-2D6 


r2a//c 




158-3E12 


r2a//c 




158-8E6 


rl//c 




158-9F6 


r2b//c 




158-11D10 


u/ it 




158-16F12 


rl/K 




158-17F1 


7 1/ a: 




158-18D8 


rl//c 




158-19F10 


7l/« 




158-20D5 


r2a//c 




158-21FU 


rl//c 



10 

(CSKS-tFERM BP- 5 5 7 2 tLr*Rl»SF$nTt^ 
7i£7£ 5 B (R#itB) i:^^n/;MI^fP- 1 5 0 3 1 f 
(ESK) J;^^^X H*ttC»o'<SfE^©8fftt3R*<5pja8^7 
M 1 BtdStlrt:) o 

(i) ttMT-MMP- 3^ey Zv-±)\'ViW<Dmm , k 

b h^&im^ffls (nb i rgb) otsiitfj^b^nf'tiiB 

11/clSIMMP- 1 CC 1 i n. Ch i m. Acta, 2 19:1 
- 1 4, 1 9 9 3 ). ifffiMMMP- 2 (Clin. Chim. Act 
a, 2 2 1:91- 1 0 3, 1 9 9 3 ) &tfil£MMMP- 3 (C 1 i 
n. Chim. Acta, 211:59-72, 1 9 9 2 ) , h hifflii 
ISmm (CaR-i) ©S*±»^6»i!LfciS?EfflMMP-7 (Ca 
ncer Res., 50:7758-7764, 1 9 9 0 ) , t hjf 
*SJ:«IL/:ffilMMP-8 (Biol. Chem. Hoppe 



20 



25 
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-Seyler, 371 : Supp 1 emen t 2 9 5 -3 0 4, 1 9 

9 o) fto'tch hmmmmmw (htioso) ©**±»^t>»S! 

L/cit£MMMP- 9 (J. Biol. Chem. . 2 6 7:2 1 7 1 
2-21719. 1992) £*ft«ltnJB£ LT$ffl U lu^CD (e) 
<ciettLfcBffl-SiftiB6"rX b& (EL 1 S A) «d«fc 0 t hMT-M 
MP-3^f KtfflttR/E^-ft/iMT-MMP - 3 *y ^a-^;u 
/ ? o - 117-4EK 1 5 7 - 6 F 5 & tf 1 5 8 - 

8 E 6 ) ©3SSRJCtt*ii-«3to 

LfcSMMP-K MMP-2. MMP-3. MMP-7, MMP-8 

9***1^*15 0 n g/we 1 1 h lf Zo 

fflPBSTftfrL*R»©ftH*|»±Lfc». g-^x;KZ>*3- hSWfr 
* 3 ; p B ST'^d y ^ Lfco C<D&V ±MZ&ViM 

T-MMP*y 9a-1-Jl,$i#Z1ti¥tl£l jug/we l l -einx.. S 

^feOgfi^^n^U- hfflR3tKSfJ^« (MR P- A 4 . Sv-) 
*ffl^T4 9 2 nm^)^5tSTi'JSL/Co 

fcMT-MMP- 3jy#©ftfi!MMP s iEM^SS^ot 

-MMP-3, WitfTE^SfeW 4 &6^fi 5 t>nfc 'J ^ t* 

hMT-MMP-3*ttS4LTffl^5Ct<CJ:t)ai*3iSL. IrUS 
«cLTRMT-MMP-3*>/^D-^;l/Jfi:#*ftaaf5o 
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mmm^^t ltmt-mmp- 3 zftmrntztzti, c dna 

5 a n t i g e nMB^O^m&l^tSv SG 5 (Stratagen 

e) zm^tzo mm \ (e) •vmmitzMT-MMP-zmfc^&t 

0 - >ft ltztm?L p B 1 u e s c r i p t ™ (Stratagene) 
i^E c oR I tWfiCcfci? 2. 1 kb^ASfftf^i^ftU Silfi 
M^^-pSG 5©EcoR MM H:^d-->/L, SS^ffl 

10 7"7X; KpSGMT2*ft8L/: fl 5 -f > 3 >KJE«i. ?>fy- 

Rtf 2mM glutamine £#<t;$OU^ y =3&^-f - yjblgjfa 
(Dulbecco* s modified Eagle* s med 

1 urn; DMEM) LtzT 7 'J ts I K 'J if ;U»S*ffljeC 0 S 
15 - 1 Cp SGMT 2SO'p SGT 1 (T IMP- 1 cDNA^pSG 5 

x^-/3>L/: (Vi rology, 5 2:4 5 6, 1 9 7 3 )oSI 
tLTs pSG5WtC0S-l^F7yX7x^y 3 >Lf: o 

atB7lc«C2 ju g©aft^.p SG 5*5l*(ip SG 5i£&{C, 
20 6 0 w ] CD 0 . 2 5M C a C 1 2 RtC 2 x B B SSffi ( 2 . 

8mM Na 2 HPO^ M2 8 0 mM NaClMSOmM BE 
SUffift. pH7. 9) 6 2. 5 i± 1 ^^^-ycDEiC^n^^o C*l£ 

y-r-f >^(C«fc0»«L. COS- 1 fflfl&lcjlTF Lrt:». CO* -TV* 
25 2 4B#fiSH > + h Lfc 0 &jci£*&£|&£. « 

SrPBS-eft»a. 3 0 uC i /m \ <D* r ' S - J T*->&£tsm$te 
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K (0. 15M NaCKO. \% Sodium deoxych 
olate> 0. \% SDSv 1 mM Triton X-100. 
1% NP-40, ImM E DTA> 1 mM phenylmeta 
nesulfonyl fluoride (PMSF) 1 0 mM 
Tr i s-HC 1W, pH7. 5 ) 4 U 1 BMSH V*^- 

a >J&««-||J6W 3 TSbftfcttMT-MMP - 3 * 'J ^7*^ Kft* 
clone Nos. 11.7-4E1 1 1 7 - 1 3 B 6 . * ft 

SItLtttTlMP-lfiftclone No. 50-lH7i4ts 
1 6M^$tt 0 clone Nos. 1 1 7-4El*5l^{il 
17-1 3B6ffif*:(i, ttMT-MMP - 3 ^ d-^HJ^T 

*i:^nf^ >>A£# ^tfc"ir7 7 0"^- 4 B (Ph a r 

ma c i a) Srft]^. 4 t"? 2 B$P B TO#Lttj&<b>r hL, ^ 

3Eiac»L, «»tc0. 0 5M Tris-HCliW, pH6. 8 
-eft^Lfco CCD^L/c-{?7tp-X-4 Bi:SDS*'J7^ U^T 
i K«aSc»ffl-9->-/^a«iR (10% glycerol. 2% S 
DS. 2% 5-me r c a p t o e t h a n o K 0. 1% bro 
mophenol blue 50 mM Tris-HCl jUSffg, 
PH6. 5) 1 0 O^T^^m^U^ 12% SDStf 

'JT^'i^7; K«a*»«rfTofc 0 * - VTi-v 4 If- B A 
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5 1 0 0 0 CS±¥S7^bAft^tl) *ffl^rflc»«©^r;l/©i// 

ttfflLfctiiMT-MMP - 3*y^^ KStftc lone No s. 
1 1 7-4E1MM 1 7-1 3B6(i^-ftlfc s MT-MMP - 3 M 

kDa^^^^l^MWLfco *fMt l/:MT-MMP - 3 £6 
^£#*ttl^?*-p SG 5i£i6«: h7>X7x^ h LfcajSTtex 

Srt^ »?13 0 . 3 3&£>'5 2 k D a fcffiS^* 3 K;^ 

h*^t>^*^ti^^ ^fHs-eticn^o/o K«i«m$tL^^-3/to 

»a5^>^^«Tf*S*<x SIBU MU:TIMP-lii, 

20 JK±OJSSii. MT-MMP- 3 Ci. ^07; ;fi^&i//f;i/ 

LTl^o CO^DEtis MT-MMP - 1 ZiWSIlTML^** 
^«ttffi^#^o^5feO*»?8#e,(Dftia (Nature, 3 7 0; 

6 1- 6 5, 1 9 9 4 ) i#«tc«fc<S<aLT^3o 

25 MT-MMP- 3 cDNAii, mRN A^6iS!te¥B*^«k O^fiE* 
cDNAt^^ CO c DN A*«Sfc*3l'<? 
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MMP-3£*ft£^-£££o pSGMT2£C0S- I f^AUc* 
^MWett, ( t r a n g i e n t 

expression) t?*S*< % ^SfciliRv-a- (n e oitg^ 
dehydrofolate reductase SG?^?) £ri&t"& 

* ^ - u ch ofti&*ic»A-r 5 c <h ic <fc *9 sssn^t 

lt»W 5 MT-MMP-3©C*««*ttT^ /IKittE?»J©«ll 

(a) MT-MMP-30C*W7Ktt7; »*»E^J <b T IMP- 
1 iO^^^W^f (T I MP/MT- 3) WMT-MMP- 1 
©C^«7KttT iySatftEWiT IMP - 1 ch©4-^ 5 * V'^K 
(T I MP/MT- 1) ©IS! 

MT-MMPs©C*«»7KttTiy»aiRBWJ«!:TIMP- 1 <h© 
+ ^ 7*>'<£KCDB8IWu C a o t>^MT-MMP - 10h7>X^ 
>yu> hV * >iT I MP - 1 io+y 5^>^^H©WKffi (J. 
Biol. C h em. , 1 3 ; 8 0 1 ~ 8 0 5, 1995) izmtXft 

MT-MMP-3©C*a»*tt7; / »»iBisBE^J**t;7 S 
?0 (A la 5 5 6 -Val 6 0 4 ) K-*-*cDNA»ftf\ SSWiM 

T-MMP — 1 <Z)C*^«7KST * y»*«Eyj*£t;7 5 y>KEW 
(G 1 y i9 ~* -Va 1 5B2 ) €ru- K-fS c D N A$r# £P C RC J: 0 
*BU Wfr*lHlJRLfco PCR*Bii, H»J 1 (b) iEIUIlcLT 

Sbtl^DNABf^-en^tl^T IMP - 1 cDNA©3' *5gffli]fC 
*BU p SG 5 (Cif D h CtiZ £ *9T I MP - 1 /M 
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T- 3 +y 5£ ^^S^I^Z; KpSGTl M2&tfT IMP — 
1 /MT- y^VWm?^ KpSGTIMl if?9t L 

5 ZtlZ>(D7yXi K©C0S-l-^©h-7>X7x^S/g><iStJ6W 

4<clStt<bH«^{r^fco 5^^i/Bfi!e i ilDl»Rtf2mM g 1 u t a m 
i n e£^frDMEM+Ti£«L/cCOS~ li:pSGTlM2, pS 
GT 1 Ml fcSlWip SGT 1 *n* # *l*»J >»*;l/>">Afe«Ccfc5 h 
7>X7x^y 3 >lf; 0 ^fMiLT. p S G 5 UMBrCC 0 S - 1 * h 
10 7>X7x^g>Lfco «^ 2iUg©y7X; KDNAC, 6 
0 At 1 CDO. 2 5M C aC 1 2 *iu>L. ft(C2 XBBS*« (2. 8 
mM Na 2 HPO^ M'2 8 0 mM NaCltf 50mM BES 
HSrS. PH7. 9) 6 2. 5 u 1 £^-7£D/gfcSD;L^o CtL£*S 

15 >^(Cj:l9»tkU COS- 1 fflflSKSTFLrt:«. CO, ^ >4^ 

PBS T 3 r ' S - y f-*- >*£t?#rttfc ^ D M E 



20 «^»Bt(cJ:f9Jffllia < !:3>-7 f w ->g>S*t»tLs fflBa<*&)8ft« 
»(0. 1 5M N a C 1 n 0. l%Sodium deoxycho 
late, 0. \% SDS, 1 mM Triton X - 1 0 <K 
\% NP-40, 1 mM EDTA. 1 mM PMSF^TOmM 
Tr i s-HC pH7. 5)^4^ 1 B$BW 

-f v 3 >«fi|6«-^!6W3 7?»e.n/3gLT IMP - lR#c lone N 
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o. 5 0 - 1 H 7 t 4 W 1 6 BSRBRfcS-frfco SkfrfcttK-Stfttt 
^feicynx^ >A£# -y^U >?Zlt1H:y 7 n-X- 4 B (Pha 
rma c i a) 4 °CT' 2 l$ffl»#Ltta< t>-T >*a^- h U 

t3»L^ «»n0. 0 5M Tris-HClgf*. pH 
6. 8Tift^L/c 0 :©«Hfc-b7ro-^ - 4 BICSDS^'JT^ 
U S KSSl^Bffl^ (10% glycerol. 2 

% SDS. 2% £ - m e rcaptoe thano K 0. 1% 
bromophenol b 1 ue^t5 OmM Tr i s-HCli 
PH6. 5) 1 0 0^3#^MfcUcSL 12% S 



-B AS 1 0 0 0 (»±¥X7-f;UAtta&tt) £m^Tmm<D?j\s 

TIMP-K T1MP-1/MT-K T IMP- l/MT-3li 
-fer^f-tf- %tl%'tl 2 8 , 3 2 , 3 2 k D a©* >'*?H£ 

LT^iJ^tl^o tftft 5 *>'*?RT IMP - 1/MT- 1 

M'TiMP-i/MT-3^?Kt it^ae^^jtssnad 

^fti^ifeL/Co T I MP- His •bJVJ'l-e- Y*X**>lSLfo%tlizi>K 
^©^|j3>f^ v'a >*»*«C«tB$nfco T IMP - 1/ 

MT-K1 -fe^-ftf- h+^&<D*tfcfcb3*u 3 >^ -r <> 3 >*4ft 
tpfrbittkftZftUfr^tz (J. Biol. Chem. , 1 3 ; 8 0 1 
- 8 0 5, 1 9 9 5 ) o cnc^L, T IMP - 1/MT - 3 (IT I M 
P- l/MT- l tK«H?;U5Y-if-h^&CD*»fflSn, £<IrII;JS 
tt**Lfc (H4) o 

Ctlt>©J££MU MT-MMP-3©C*Kffi«©R*tt7£ y&S 
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«EM*<M T - MM P - 1 O C *«ffi«CD»7KttT i J WlkWdSM t H 

Cb) fflja^HTiCD+y^^^^^ROSgS 
5 MT-MMP- 3 ©C*ttffi*®»*tt7 i /EKgttE?lJ*<|gKlc h 

5 >x> >f ><h LTaiELT^S^i: -5^*. TIMP- 

COS-llcpSGTl ifeS^fetp SGT 1 M 2 ^-Sgjfefia] 4 tcEtto 

Fft >/<-±i?«* Ltzo mm 2 4 h#rb«. awa* 5n/mi 

©ftT I MP- 1 ft&c 1 o n e No. 50-1H7. 2%BSA$ 
WPBS+T3 7°C-?4 0»HSJEB$-ttfco &IC«Blfi£3% BSAt 
WPBST3 1]&^U SKfc 95% T-fer F>t5MiSL/: 0 

15 il^T»3% BSA^WPBSKiSU 1 5 0 0 6i:fRL/:f 
luorescent isothiocyanate (FITC)g 
I gG) IgG (Capel) i37tT30OT 
KJ&S-t+rt:^ BSA*SPBSTag«I/s:tit#*ft*L 
fco *«(Cg 1 y c e r i n^IIU «*H»ft-e«KLfco -eo^ 

20 ft. pSGTlM2^MLTl^« (+>7^^gT IMP- 
l/MT-3«r*3gLT^Saaiia) T'«ix «8SSffifc$**<«£3ft, 
5*>'<*R©T IMP- l^WSIl-eMLTl^Ci 

mp- i *«silti*s»ms) T<*s*fi«s^n-fs awssJi-eoT 

25 IMP- l<OS85!ttB&b*ittfrort: (El 5) 0 

COtSStix MT-MMP - 3©C*Sco»7kttT5 yKilittie^ 
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b?>X* h**<<>t Ltl^ltl^Ci^LTl^o 

Xifefft]6 MT-MMP- 3<D%mz£&M&mMMP- 2 ©gftfl: 
HJ6W4T^li!L^MT-MMP- 3 c DN A*£ o- Wt Lfc:/? 
5 X; Kp SG 5M2*SU(iMT-MMP- 1 c D N A£ ? d - Wb L 

IMMP- 2£?u->itUz75Xi KpSGGA«\ 4 (CIS 

ttL/c'J vi^;l/y^AS(aOCOS-l ten F7>X7x^-> 3 > 

10 i§**ffifflL^ 0 ttz, t H8'*S*fflUaHftHT- 1 0 8 0 iC N pSG 
Tl*SlW±pSGT2*Sl^ipSG 5**l***l£, pSGM2^ 
|S1«*C3 h7>X7i^y 3 vL/: 6 HT- 1 0 8 Oil. iSIMMP 
- 2&Cf»SMMMP- 9*«fiSW(c»»Lr*50 (116*0 6 8 KD 
a&t>*9 7. 4 kDaC^'V KC^tl^ftffiS) , £tz, MT-MMP 

15 -3 cDNA^F7>X7x^-> 3 >U«m MT-MMP- 3 

H&ttrt: h5 >X7x^> h**jfll»DMEM*-e2 4 Bt^SU 

@« t fc*»±j»*if -r ^e/77^ - ic^y-fco ±£g±S£ sds*v 

20 7^ 'J ;l/7 S K««»»ffl -9- >y ;HS«» (#il7E ; 1 0 % glyc 
eroK 2% SDS. 0. \% bromophenol blu 
e^5 0mM Tris-HCl 9lWL. P H 6 . 5 ) £*SfD» 3 7 
°CT2 0#RiH >*^"<- h LfcSL 0. 1% gelatintSl 
0%#'J7^J;b75 Ky;u*ffli\ «« 2 0mA, 4 

25 fT^/Co »»»7«n yVl/«r2. 5% TritonX- 10 O^ffi* 
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OmM CaCh s 0. 15M NaCK 0. 02% NaN»S 
W50mM Tris-HCKpH7. 6) 7 °CT 2 4&f?3ty-? 

0.1% coomassiebri 1 1 iant' blue R25 

5 o (50%^; 1 o %mmz&m) t i vnr&9k&&, K&m 

7 7 w -CDIS**SI 6 Ktk Ltzo 

MT-MMP - 3 cDNA5*F7>X7x^->3 >L/;COS- It 
MT-MMP-1 cDNA^F7>X7x^y 3 yL/:COS-l 
10 tftltttc. «ffc(c^n^nffitt+P H WMMP-2 tgttSMMP-2«C 
IBS-*-* 64kDai62kDa®/<> K^*3tU iH^EMMMP - 2 

VLfcfflllS-efis ^ffiMMMP- 2©6 8 kDa^<> K©*J&<fcfcUS 
tls Sttfttc^^^Jl^btiaR^ntt^-o^ (B6A)o. 
15 COS- HffliTJl gSMMMP- 2^J|y^xi K CpSGGA) 

©ffitt^b*tliSLfc*^ »ffiSMMP-2*«fiEWtc^-r5HTl 0 

8 0Ttl«I«(C. MT-MMP - 3 ®MC#?iSlMMP- 2 
ttft*<IIK$nyto C0HT 1 0 8 0 TII$tl/:?g'IIMMP-2(i, 

20 fflja*l 0 0 //g/mlOnv^^^y >A-C*i31LrBI*$n5ffittaM 
MP-2^iHi:d?i*SU S^ttMMP - 2* y ^D-^-;i/K 

-> 3 >L/cr3> hn-;l/t?«ti***i^:*\-3^o —15. 7§£MMMP- 

25 Ka6£*ittj^-3rt:o 

T I MP - 1 iMT-MMP-3, I MP - 2 iMT-M 
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om&itte. wnbwmzntzo *©w»j<Dg«ttT i mp- 2^=3 h 

7>X7 i ^y 3 >Lf;lI^\ TIMP- 1 ©«£<fc 0 fcBBf-e 
£><9> C<D«flttMT-MMP- K MT-MMP-3 it>H*T*o 
/c (H6 B) o 

**?8C!)lSfl6©-5%^fi, (A) j»SSMMP-2©gttftffi*Wr 
^MMPO-f^OIoMT-MMP - 1 JH^©»SSMMP- 2g 

*«F»<k^-5^ >'<?Jt£fcti*<Z>£ ; (B) 8E^^^R*<MT-M 

<h^-^±iE (a) mm<D?>'<?n ; co c*«s««t;u se^ji® 

S£?lJ#-t: 2 CD A 1 a 561 -Phe 5M tlZ T i J gffiMXte* 

ft£^««lc|II*©7 5 y»i2^J«-W^5Ci*«f«i-r5J;iB (A) 
JlXti (B) llie«cD^>/^g ; (D) E?iJ*©EM#^: 2ti^ 
*i*T S y»E^JX«^tl(i:IIHWtc|n|«0T $ JW®M*tthWT 
-MMP- 3 £fc(i*©ET*£C££ft»£t-*±E (A) - (C) 
JS©^-rtL^-E*©^>^^a; (E) #HttDNAE^j£lg«£» 

fcfc©T**5C ?-S±E (A) - (D) EO^-ftt^-EIS 

<7>^>^H ; (F) KWg©K?iJ#t : 2TS£ft37i yg£E?'JX 

(i * ti t mmi k IrI— © r s y »ew* w-r & c t t -r a ±e 

(A) - (E) m®^irftfr-tm<D? >'<?W ; (G) ±E (A) - 
(F) ^Ol^ft^-E«©^>^^H©8|J»^yf- KSfctt*©* ; 
(H) ±E (A) - (F) ^©^■ftl^-EfEO^^^^JtXtt-toas 
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±15 (B) ~ (D) ^©U-fn^-iettOMT-MMP- 3£=3- 

s*sffi^i*w^sDNAae?r*5ct*«a<!:-rs±i5 ch) m 

5 SttSK*]*#*SCi*4*«<!:-r*±E (H) Xtt ( I ) QEttOtt 
V ; (K) ±15 (H) - (J) SO^-fn*— l5«Ol»»t**f-5c: 

t*%WLtth^? 2- ; (L) ±E (H) - (J) JlOU-ftl^-E 
loMXiiiE (K) £E<^^**-£feW1-5C 
Kmite&ft ; (M) ±E (L) 9E«O^R£tt#«i||«[nrtEti%*« 
10 *ft4n?i&#U *l&;l^>^M<hLTMT-MMP-3£^(3€©& 
S±E (A) - (F) i|©0-fti^-E*o^ v^HXii* 
OSB^^f- K*4MLA5:i*#att5MT-MMP-3*fc 
ti*®tS*S#-$-£'±E (A) ~ (F) ^©Ivfft^-E*©* 

(a) MT-MMP- 3X(i*Oi*at 
t"5»#©<Bfflf;:E*6©8*#JE 1 - 6 O^-ftl^— E«©^ 

20 #g^lf-£MT-MMP- 3*S^-r5«*0(gHtcE«0«*311 - 
6 0U^n^-fBtE^^>^°^!gC^t^K;tt:OSii^ ; (b) MT 
-MMP- 3^^#t-^tt*^|GHiCfEfficDlt>fcli 1 -6©^-f*x^- 
Etto^ w^H(c*f-tSft#; (c) ftJbWT'i-SCi^ftStt-i-S 
±E (b) J|E«©Sl#; (d) * y £ D-^;PStft-e*S C ££#ifc 

25 if5±E (b) EE«©$i{* ; ( e ) MT-MMP - 3 XttZ<Di&iz 
tt+Z* J + &Ct*«F&t?Z±1d. (b) SXti 
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(d) mtm<D$i&; (f) MT-MMP- 3Xl**©tS*&£-r5» 
*OfSH tCfE ttoH^jg 1 - 6 CO O "f E*fc<0 ^^^im© 
Uft^-f* fc(i*<Z>*-??ft8E L fcft«jj!h £>» ^:MT-MM P ~ 

'wyj . y K*fflte*aj3ij^sci*«fai-r5±is (d) «x«± (e) 

^E«©fit#©££3rffi ; (g) «*<D|gffllcE«0tt*5 i - 6 

iLTffiUSK *5l*MLtE (b) - (e) © l^-f tld^ EttOStft 
iSMt Lrffll^Ci4#*t«MT-MMP-30«aj • »J5B5F 
& ; (h) _LE (g) 10MT-MMP- 3<£>&tb ■ fi!£2fj£icffl^£ 
aaft$nfcMT-MMP-3(i*f-r5ftft: (i) ±E (g.) *I©M 
T-MMP- 3 <£><&tfj • jBl^ffii=fflUS«»^$tl/tMT-MMP- 
3Xte^©^&£i^^©£i$#^7f- KX(i*©£*^#t-S!lt#©tS 
fflicEtt©f»3ft£ 1 -ecoi^n^-EttORIS^^nfc^w^H* 
S^ti*©^^*- KX(i*©*6 ; (j) MT-MMP- 3 »SfflJB 

Eft©»#^ 8 - 1 0©^-fti^-E«©«B ; Rtf (k) 'W7'J^ 

3 > • ^D-^T*sc:<!:*i$«t-r$±E (j) mmz>m 

»SfflMM P - 2 Or£l£{tf&£Wt &MM P ©-«T?* !? IoM T - 
MM P - 1 Slftom&MMM P - 2 gtt^tH^T** 555«OM T - MM 



WO 97/04080 



PCT/JP96/01956 



8 3 

v h >; >yn> ^D^nf?-: tr\ -en^n- k-t stasia 

Jfo&JBT?®mmz$m Ltl^7h'J>yny^ nynrT-^iJS 

15 



20 



25 



WO 97/04080 




PCT/JP96/01956 



8 4 



e m & 

ISSim^r : 1 3 
: 2107 

E?lJ08a : cDNA 
: fc h 

GGCTCCTTAC CCACCCGGAG ACTTTTTTTT GAAAGGAAAC TAGGGAGGGA GGGAGAGGGA 60 

GAGAGGGAGA AAACGAAGGG GAGCTCGTCC ATCCATTGAA GCACAGTTCA CT ATG 115 

Met 
1 

ATC TTA CTC ACA TTC AGC ACT GGA AGA CGG TTG GAT TTC GTG CAT CAT 163 
He Leu Leu Thr Phe Ser Thr Gly Arg Arg Leu Asp Phe Val His His 
5 10 15 

TCG GGG GTG TTT TTC TTG CAA ACC TTG CTT TGG ATT TTA TGT GCT ACA 211 
Ser Gly Val Phe Phe Leu Gin Thr Leu Leu Trp He Leu Cys Ala Thr 
20 25 30 

GTC TGC GGA ACG GAG CAG TAT TTC AAT GTG GAG GTT TGG TTA CAA AAG 259 
Val Cys Gly Thr Glu Gin Tyr Phe Asn Val Glu Val Trp Leu Gin Lys 
35 40 45 

TAC GGC TAC CTT CCA CCG ACT AGC CCC AGA ATG TCA GTC GTG CGC TCT 307 
Tyr Gly Tyr Leu Pro Pro Thr Ser Pro Arg Met Ser Val Val Arg Ser 
50 55 60 65 

GCA GAG ACC ATG CAG TCT GCC CTA GCT GCC ATG CAG CAG TTC TAT GGC 355 
Ala Glu Thr Met Gin Ser Ala Leu Ala Ala Met Gin Gin Phe Tyr Gly 
70 75 80 

ATT AAC ATG ACA GGA AAA GTG GAC AGA AAC ACA ATT GAC TGG ATG AAG 403 
lie Asn Met Thr Gly Lys Val Asp Arg Asn Thr He Asp Trp Met Lys 
85 90 95 

AAG CCC CGA TGC GGT GTA CCT GAC CAG ACA AGA GGT AGC TCC AAA TTT 451 
Lys Pro Arg Cys Gly Val Pro Asp Gin Thr Arg Gly Ser Ser Lys Phe 
100 105 110 

CAT ATT CGT CGA AAG CGA TAT GCA TTG ACA GGA CAG AAA TGG CAG CAC 499 
His He Arg Arg Lys Arg Tyr. Ala Leu Thr Gly Gin Lys Trp Gin His 
115 120 125 
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AAG CAC ATC ACT TAC AGT ATA AAG AAC GTA ACT CCA AAA GTA GGA GAC 547 
Lys His ile Thr Tyr Ser He Lys Asn Val Thr Pro Lys Val Gly Asp 
130 135 140 145 

CCT GAG ACT CGT AAA GCT ATT CGC CGT GCC TTT GAT GTG TGG CAG AAT 595 
Pro Glu Thr Arg Lys Ala lie Arg Arg Ala Phe Asp Val Trp Gin Asn 
150 155 160 

GTA ACT CCT CTG ACA TTT GAA GAA GTT CCC TAC AGT GAA TTA GAA AAT 643 
Val Thr Pro Leu Thr Phe Glu Glu Val Pro Tyr Ser Glu Leu Glu Asn 
165 170 175 

GGC AAA CGT GAT GTG GAT ATA CCC ATT ATT TTT GCA TCT GGT TTC CAT 691 
Gly Lys Arg Asp Val Asp Ile Pro Ile Ile Phe Ala Ser Gly Phe His 
180 185 190 

GGG GAC AGC TCT CCC TTT GAT GGA GAG GGA GGA TTT TTG GCA CAT GCC 739 
Gly Asp Ser Ser Pro Phe Asp Gly Glu Gly Gly Phe Leu Ala His Ala 
195 200 205 

TAC TTC CCT GGA CCA GGA ATT GGA GGA GAT ACC CAT TTT GAC TCA GAT 787 
Tyr Phe Pro Gly Pro Gly Ile Gly Gly Asp Thr His Phe Asp Ser Asp 
210 215 220 225 

GAG CCA TGG ACA CTA GGA AAT CCT AAT CAT GAT GGA AAT GAC TTA TTT 835 
Glu Pro Trp Thr Leu Gly Asn Pro Asn His Asp Gly Asn Asp Leu Phe 
230 235 240 

CTT GTA GCA GTC CAT GAA CTG GGA CAT GCT CTG GGA TTG GAG CAT TCC 883 
Leu Val Ala Val His Glu Leu Gly His Ala Leu Gly Leu Glu His Ser 
245 250 255 

AAT GAC CCC ACT GCC ATC ATG GCT CCA TTT TAC CAG TAC ATG GAA CAG 931 
Asn Asp Pro Thr Ala Ile Met Ala Pro Phe Tyr Gin Tyr Met Glu Gin 
260 265 270 

ACA CTT CAA CTA CCT AAT GAT GAT TAC AGG CAT CAG AGA TAT ATG TCA 979 
Thr Leu Gin Leu Pro Asn Asp Asp Tyr Arg His Gin Arg Tyr Met Ser 
275 280 285 

CCT GAC AAG ATT CCT CCA CCT ACA AGA CCT CTA CCG ACA GTG CCC CCA 1027 
Pro Asp Lys Ile Pro Pro Pro Thr Arg Pro Leu Pro Thr Val Pro Pro 
290 295 300 305 

CAC CGC TCT ATT CCT CCG GCT GAC CCA AGG AAA AAT GAC AGG CCA AAA 1075 
His Arg Ser Ile Pro Pro Ala Asp Pro. Arg Lys Asn Asp Arg Pro Lys 
310 315 320 

CCT CCT CGG CCT CCA ACC GGC AGA CCC TCC TAT CCC GGA GCC AAA CCC 1123 
Pro Pro Arg Pro Pro Thr Gly Arg Pro Ser Tyr Pro Gly Ala Lys Pro 
325 330 335 

AAC ATC TGT GAT GGG AAC TTT AAC ACT CTA GCT ATT CTT CGT CGT GAG 1171 
Asn Ile Cys Asp Gly Asn Phe Asn Thr Leu Ala lie Leu Arg Arg Glu 
340 345 350 
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ATG TTT GTT TTC AAG GAC CAG TGG TTT TGG CGA GTG AGA AAC AAC AGG 1219 
Met Phe Val Phe Lys Asp Gin Trp Phe Trp Arg Val Arg Asn Asn Arg 
355 360 365 

GTG ATG GAT GGA TAC CCA ATG CAA ATT ACT TAC TTC TGG CGG GGC TTG 1267 
Val Met Asp Gly Tyr Pro Met Gin Me Thr Tyr Phe Trp Arg Gly Leu 
370 375 380 385 

CCT CCT ACT ATC GAT GCA GTT TAT GAA AAT AGC GAC GGG AAT TTT GTG 1315 
Pro Pro Ser lie Asp Ala Val Tyr Glu Asn Ser Asp Gly Asn Phe Val 
390 395 400 

TTC TTT AAA GGT AAC AAA TAT TGG GTG TTC AAG GAT ACA ACT CTT CAA 1363 
Phe Phe Lys Gly Asn Lys Tyr Trp Val Phe Lys Asp Thr Thr Leu Gin 
405 410 415 

CCT GGT TAC CCT CAT GAC TTG ATA ACC CTT GGA AGT GGA ATT CCC CCT 1411 
Pro Gly Tyr Pro His Asp Leu He Thr Leu Gly Ser Gly lie Pro Pro 
420 425 430 

CAT GGT ATT GAT TCA GCC ATT TGG TGG GAG GAC GTC GGG AAA ACC TAT 1459 
His Gly He Asp Ser Ala He Trp Trp Glu Asp Val Gly Lys Thr Tyr 
435 440 445 

TTC TTC AAG GGA GAC AGA TAT TGG AGA TAT AGT GAA GAA ATG AAA ACA 1507 
Phe Phe Lys Gly Asp Arg Tyr Trp Arg Tyr Ser Glu Glu Met Lys Thr 
450 455 460 465 

ATG GAC CCT GGC TAT CCC AAG CCA ATC ACA GTC TGG AAA GGG ATC CCT 1555 
Met Asp Pro Gly Tyr Pro Lys Pro He Thr Val Trp Lys Gly He Pro 
470 475 480 

GAA TCT CCT CAG GGA GCA TTT GTA CAC AAA GAA AAT GGC TTT ACG TAT 1603 
Glu Ser Pro Gin Gly Ala Phe Val His Lys Glu Asn Gly Phe Thr Tyr 
485 490 495 

TTC TAC AAG GAA GGA GTA TTG GAA ATT CAA ACA ACC AGA TAC TCA AGG 1651 
Phe Tyr Lys Glu Gly Val Leu Glu lie Gin Thr Thr Arg Tyr Ser Arg 
500 505 510 

CTA GAA CCT GGA CAT CCA AGA TCC ATC CTC AAG GAT TTA TCG GGC TGT 1699 
Leu Glu Pro Gly His Pro Arg Ser He Leu Lys Asp Leu Ser Gly Cys 
515 520 525 

GAT GGA CCA ACA GAC AGA GTT AAA GAA GGA CAC AGC CCA CCA GAT GAT 1747 
Asp Gly Pro Thr Asp Arg Val Lys Glu Gly His Ser Pro Pro Asp Asp 
530 535 540 545 

GTA GAC ATT GTC ATC AAA CTG GAC AAC ACA GCC AGC ACT GTG AAA GCC 1795 
Val Asp He Val lie Lys Leu Asp Asn Thr Ala Ser Thr Val Lys Ala 
550 555 560 

ATA GCT ATT GTC ATT CCC TGC ATC TTG GCC TTA TGC CTC CTT GTA TTG 1843 
He Ala He Val He Pro Cys He Leu Ala Leu Cys Leu Leu Val Leu 
565 570 575 
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GTT TAC ACT GTG TTC CAG TTC AAG AGG AAA GGA ACA CCC CGC CAC ATA 
Val Tyr Thr Val Phe Gin Phe Lys Arg Lys Gly Thr Pro Arg His He 



TTTCTTTCTT TTGCAGGAGT TTGTGGTAAC TTGAGATTCA AGACAAGAGC TGTTATGCTG 
TTTCCTAGCT AGGAGCAGGC TTGTGGCAGC CTGATTCGGG GCTGACCTTT CAAACCAGAG 
GGTTGCTTGG TCCTGCACAT GAGTGGAAAT ACACTCATGG GGA 

: 2 ] 

E9I]©S§ : 604 

mm 

: b b 

mm 

Met He Leu Leu Thr Phe Ser Thr Gly Are Arg Leu Asp Phe Val His 
15 10 15 

His Ser Gly Val Phe Phe Leu Gin Thr Leu Leu Trp lie Leu Cys Ala 
20 25 30 

Thr Val Cys Gly Thr Glu Gin Tyr Phe Asn Val Glu Val Trp Leu Gin 
35 40 45 

Lys Tyr Gly Tyr Leu Pro Pro Thr Ser Pro Arg Met Ser Val Val Arg 
50 55 60 

Ser Ala Glu Thr Met Gin Ser Ala Leu Ala Ala Met Gin Gin Phe Tyr 
65 70 75 80 

Gly lie Asn Met Thr Gly Lys Val Asp Arg Asn Thr He Asp Trp Met 
85 90 95 

Lys Lys Pro Arg Cys Gly Val Pro Asp Gin Thr Arg Gly Ser Ser Lys 
100 105 110 

Phe His He Arg Arg Lys Arg Tyr Ala Leu Thr Gly Gin Lys Trp Gin 
115 120 ' 125 

His Lys His He Thr Tyr Ser He Lys Asn Val Thr Pro Lys Val Gly 



1891 

1944 

2004 
2064 
2107 




130 



135 



140 
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Asp Pro Glu Thr Arg Lys Ala He Arg Arg Ala Phe Asp Val Trp Gin 
145 150 155 160 

Asn Val Thr Pro Leu Thr Phe Glu Glu Val Pro Tyr Ser Glu Leu Glu 
165 170 175 

Asn Gly Lys Arg Asp Val Asp He Pro He lie Phe Ala Ser Gly Phe 
180 185 190 

His Gly Asp Ser Ser Pro Phe Asp Gly Glu Gly Gly Phe Leu Ala His 
195 200 205 

Ala Tyr Phe Pro Gly Pro Gly He Gly Gly Asp Thr His Phe Asp Ser 
210 215 220 

Asp Glu Pro Trp Thr Leu Gly Asn Pro Asn His Asp Gly Asn Asp Leu 
225 230 235 240 

Phe Leu Val Ala Val His Glu Leu Gly His Ala Leu Gly Leu Glu His 
245 250 255 

Ser Asn Asp Pro Thr Ala He Met Ala Pro Phe Tyr Gin Tyr Met Glu 
260 265 270 

Gin Thr Leu Gin Leu Pro Asn Asp Asp Tyr Arg His Gin Arg Tyr Met 
275 280 285 

Ser Pro Asp Lys He Pro Pro Pro Thr Arg Pro Leu Pro Thr Val Pro 
290 295 300 

Pro His Arg Ser He Pro Pro Ala Asp Pro Arg Lys Asn Asp Arg Pro 
305 310 315 320 

Lys Pro Pro Arg Pro Pro Thr Gly Arg Pro Ser Tyr Pro Gly Ala Lys 
325 330 335 

Pro Asn He Cys Asp Gly Asn Phe Asn Thr Leu Ala He Leu Arg Arg 
340 345 350 

Glu Met Phe Val Phe Lys Asp Gin Trp Phe Trp Arg Val Arg Asn Asn 
355 360 365 

Arg Val Met Asp Gly Tyr Pro Met Gin He Thr Tyr Phe Trp Arg Gly 
370 375 380 

Leu Pro Pro Ser He Asp Ala Val Tyr Glu Asn Ser Asp Gly Asn Phe 
375 390 395 400 

Val Phe Phe Lys Gly Asn Lys Tyr Trp Val Phe Lys Asp Thr Thr Leu 
405 410 415 

Gin Pro Gly Tyr Pro His Asp Leu He Thr Leu Gly Ser Gly He Pro 
420 425 430 

Pro His Gly He Asp Ser Ala lie Trp Trp Glu Asp Val Gly Lys Thr 



435 



440 



445 
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Tyr Phe Phe Lys Gly Asp Arg Tyr Trp Arg Tyr Ser Glu Glu Met Lys 
450 455 460 

Thr Met Asp Pro Gly Tyr Pro Lys Pro He Thr Val Trp Lys Gly He 
455 470 475 480 

Pro Glu Ser Pro Gin Gly Ala Phe Val His Lys Glu Asn Gly Phe Thr 
485 490 495 

Tyr Phe Tyr Lys Glu Gly Val Leu Glu He Gin Thr Thr Arg Tyr Ser 
500 505 510 . 

Arg Leu Glu Pro Gly His Pro Arg Ser He Leu Lys Asp Leu Ser Gly 
515 520 525 

Cys Asp Gly Pro Thr Asp Arg Val Lys Glu Gly His Ser Pro Pro Asp 
530 535 540 

Asp Val Asp He Val He Lys Leu Asp Asn Thr Ala Ser Thr Val Lys 
545 550 555 560 

Ala lie Ala He Val He Pro Cys He Leu Ala Leu Cys Leu Leu Val 
565 570 575 

Leu Val Tyr Thr Val Phe Gin Phe Lys Arg Lys Gly Thr Pro Arg His 
580 585 590 

He Leu Tyr Cys Lys Arg Ser Met Gin Glu Trp Val 
595 600 604 



IS&m^- : 3 ] 

Beyyogs : 20 
m&kom : wm 

»©» : -*« 
hatful- : j 

K?ljG>ffiB : ftfe©SK £r/&DNA 

Mm 

SGNVVNCCWG AYATMRTSAT 20 

imm^ : 4 ] 

E^lOgS : 27 
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YTCRTSNTCR TCRAARTGRR HRTCYCC 27 

vs&m^ : 5 ] 

m$i\(DM:Z : 14 
E9UCDS : 7; 7i 

sa^ioas : - k 

E7H 

Gin Thr Arg Gly Ser Ser Lys Phe His He Arg Arg Lys Arg 
15 10 14 

VR&m^ : 6 ] 
E^IOS^ : 14 

et« 

Glu Glu Val Pro Tyr Ser Glu Leu Glu Asn Gly Lys Arg Asp 
15 10 14 

[E*J#^ : 7 ] 

E?l]©fi3 : 18 

Pro Thr Ser Pro Arg Met Ser Val Val Arg Ser Ala Glu Thr Met Gin 
15 10 15 

Ser Ala 
18 
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imm^ : 8 ] 
f#d^- : mm 

Thr Leu Gly Asn Pro Asn His Asp Gly Asn Asp Leu Phe Leu 
1 5 r 10 14 
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